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(57) Abstract: N-substiluted 5-hydioxypyrimidin-6-one-4-caiboxamides of formula (I): are described as inhibitors of HIV integrase 
and inhibitors of HTV replication, wherein R^ R^, R^ and R* are defined herein. These compounds are useful in the prevention and 
treatment of infection by HTV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against 
HTV infection and AIDS as compounds per se or in the form of pharmaceutically acceptable salts. The compounds and their salts 
can be employed as ingredients in pharmaceutical compositions, optionally in combination with other antiviials, immunomodulators, 
antibiotics or vaccines. Methods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection 
by HTV are also described. , 
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TITLE OF THE INVENTION 

N-SIXBSTTTUrED HYDROXYPYRMIDINONE CARBOXAMIDE INHBITORS 
OFHIVINTEGRASE 

5 HELD OF THE INVENTION 

The present invention is directed to N-substituted 5-hydroxy-6-oxo- 
l,6-dihydiopyrimidine-4-carboxamides and pharmaceutically acceptable salts thereof, 
their synthesis, and their use as inhibitors of the HIV integrase enzyme. The 
compounds and pharmaceutically acceptable salts thereof of the present invention are 
10 useful for preventing or treating infection by HIV and for treating or delaying the 
onset of AIDS. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HTV) is 

15 the etiological agent of the complex disease that includes progressive destruction 
of the immune system (acquired iimnune deficiency syndrome; ADDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HELV-DI, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 

20 host cell genome, a required step in HIV replication in human T-lymphoid and 
monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered 

25 cut made at the host target site. The fourth step in the process, repair synthesis of 
the resultant gap, may be accomplished by celluliar enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner. L. et al.. Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 

30 transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 
(1985); Power, MJ). et al., Science, 231, 1567 (1986); Pearl, L.H. et al.. Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 

35 of HIV replication are effective agents in the treatment of AIDS and similar 

-1- 
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diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
and efavixenz and protease inhbitors such as indinavir and neUBnavir. The 
compounds of this invention are inhibitors of HIV integrase and mhibitors of HIV 
replication. The inhibition of integrase in vitro and HIV replication in cells is a 
5 direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
integrase in vitro in HIV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HIV replication. 

SUMMARY OF THE INVENTION 

10 The present invention is directed to novel hydroxypyrimidinone 

carboxamides. These compounds are useful in the inhibition ofHIV integrase, the 
prevention of infection by HTV, the treatment of infection by HTV and in the 
prevention, treatment, and delay in the onset of AIDS and/or ARC, either as 
compounds or their pharmaceutically acceptable salts or hydrates (when appropriate), 

15 or as pharmaceutical composition ingredients, whether or not in combination with 
other HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or 
vaccines. More particularly, the present invention includes a compound of Formula 
(D: 




20 wherein 
Rl is 

(1) -H, 

(2) -Ci.6 alkyi, which is optionally substituted with one or more 

25 . substituents (e.g., optionally from I to 6, or 1 to 5, or 1 to 4, or 1 to 3, 

or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, -C(=0)Ra -C02Ra -SRa -S(=0)Ra -NCRaRb), 

-C(==O)-C0.6 alkyl-N(RaRb). N(Ra)-C(==0).Co-6 all^^ 
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-S02Ra, -N(Ra)S02Rb. -S02N(RaRb), -N(Ra)-C(=0)Rb, 
R"" , or .N(R2)C(=0)C(=0)N(RaRb), 

(3) -Rk 

(4) -Ci-6 alkyl-Rk, wherein: 

5 (i) the alkyl is optionally substituted with one or more 

substituents(e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 
to 3, or 1 or 2 substituents; or is optionally mono-substituted) 
each of which is independently halogen, -OH, -CN, -O-Ci^ 
alkyl, -O-Ci.6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

10 -N(Ra)C(=O)-C0.6 alkyl-N(RbRC), or -N(Ra>C2-6 alkyl-OH 

with the proviso that the -OH is not attached to the carbon 
alpha to N(Ra); and 
(ii) the alkyl is optionally mono-substituted with -Rs, -Ci-6 

alkyl-Rs, -N(Ra).C(=0>Co^ alkyl-Rs, -N(Ra)-Co-6 alkyl-Rs, 

15 -O-Co-6 alkyl-Rs, or -N(Ra)-C(=0)-Co.6 alkyl-RS; wherein Rs 

is 

(a) aryl which is optionally substituted with one or 
more substituents (e.g., optionally from 1 to 5, or l to 4, or 1 to 
3, or 1 or 2 substituents; or is optionally mono-substituted) each 

20 of which is independently halogen, -OH, -Ci^ alkyl, -Ci.6 

alkyl-ORa -Ci.6 haloalkyl, -O-Ci-6 alkyl, -O-Ci.6 haloalkyl, 
methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(b) a 4- to 8- membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 

25 from N, 0 and S; wherein the saturated heterocyclic ring is 

optionally substituted with one or more substituents (e.g., 
optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 
substituents; or is optionally mono-substituted) each of which 
is independently halogen, -Ci-6 alkyl, -Ci.6 alkyl-ORa, -Ci-e 

30 haloalkyl, -O-Ci-6 alkyl, -O-Ci.6 haloalkyl, -C(=0)Ra 

-C02Ra, -C(=0)-Co.6 alkyl-N(RaRb), ^02Ra, oxo, aryl, or 
•01-6 alkyl-aryl; or 
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(c) a 5- to 7-membeied heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
substituted with one or more substituents (e.g., optionally 1 to 
5 , 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally 

mono-substituted) each of which is independently halogen, 
-Ci.6 alkyl, -Ci.6 alkyl-ORa, -Ci-6 haloalkyl. -0-Ci^ alkyl, 
-O-Ci-e haloalkyl, oxo, or aryl; 
(5) -Co-6 alkyl-O-Co-6 alkyl-Rk 
10 (6) -Co-6 aIkyl-S(0)n-Co-6 alkyl-Rk, 

(7) -O-Ci-e alkyl-ORk, 

(8) -O-Ci-6 alkyl-O-Ci.6 allgrl-Rk 

(9) -O-Ci-6 alkyl-S(0)nRk, 

(10) -Co-6 alkyl-N(Ra)-Rk 

15 (11) -Co-6 alkyl-N(Ra)-Ci.6 alkyl-Rk 

(12) -Co-6 alkyl-N(Ra)-Ci.6 alkyl-ORk 

(13) -Co.6alkyl-C(=0)-Rk, 

(14) -Co-6 alkyl-C(=0)N(Rax:o^ alkyl-Rk, 

(15) -Co-6alkyl-N(Ra)C(=0)-Co..6aIkyI-Rk, 

20 (16) -Co-6 alkyl-N(Ra)C(=0)-0-Co.6 alkyl-Rk. or 

(17) -C0-6alkyl-N(Ra)C(=O)C(=O)Rk; . 

R2 is -C i-e alkyl which is optionally substituted with one or more substituents (e.g., 

optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is 
25 optionally mono-isubstitiited) each of which is independently 





(1) 


halogen. 




(2) 


-OH, 




(3) 


-CN. 




(4) 


-0-Ci^5 alkyl. 


30 


(5) 


-O-Ci^ haloalkyl. 




(6) 


-C(=0)Ra, 




. (7) 


-C02Ra, 




(8) 


-SRa 




(9) 


-S(=0)Ra, 
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(10) 


-N(RaRb), 
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(11) -C(=0)N(RaRb), 

(12) -N(Ra).C(=0)-Ci-6 alkyl-N(RbRC), 

(13) -S02Ra, 

(14) -N(Ra)S02Rb, 
5 (15) -S02N(RaRb), 

(16) .N(Ra)-C(Rb)=0, 

(17) -C3.8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents (e.g., optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 or 
10 2 substituents; or is optionally mono-substituted) each of which is 

independently halogen, -Ci-6 alkyl, -Ci,6 haloalkyl, -O-Ci-6 
alkyl, -O-Ci-6 haloalkyl, -Co-6 alkyl-N(RaRb), or -C1.6 alkyl 
substituted with a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, 
15 OandS; 

wherein the saturated heterocyclic ring is optionally substituted 
with ftom 1 to 3 substituents each of which is independently -Ci-6 
alkyl, 0x0, or a 5- or 6-membered heteroaromatic ring containing 
&om 1 to 4 heteroatoms independently selected from N, O and S; 

20 or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein the heterocycle is optionally 
substituted with one or more substituents (e.g., optionally from 1 to 
25 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is 

optionally mono-substituted) each of which is independently -Ci-6 
alkyl, -O-C1.6 alkyl, 0x0, phenyl, or naphthyl; 

r3 is -H or -01-6 alkyl; 

30 

R4is 

(1) H, 

(2) Ci-6 alkyl which is optionally substituted with one or more 
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 



-5- 
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or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -OH, O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-N02. -N(RaRb), -C(=0)Ra -COaRa -SRa ^S(=0)Ra -S02Ra or 
-N(Ra)C02Rt>, 

5 (3) C 1 -6 alkyl which is optionally substituted with oiie or more 

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -OH. or O-Ci-4 alkyl, and which is 

substituted with 1 or 2 substituents each of which is independently: 
10 (ij Cs-gcycloallqrl, * 

(it) aryl, 

(iii) a fused bicycliccaibocycle consisting of a benzene ling 
fused to a C5-7 cycloalkyl, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
15 containing from 1 to 4 heteroatoms independently 

selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring containing 
from 1 to 4 heteroatoms independently selected from N, 
OandS,or 

20 (vi) a9-or 10-memberedfusedbicyclicheterocycle 

containing from 1 to 4 heteroatoms independently 
selected from N, O and S, wherein at least one of the 
rings is aromatic, 
(4) C2.5 alkynyl optionally substituted with aryl, 

25 (5) C3.8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
30 heteroatoms independently selected from N, O and S, 

(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, 6 and S, or 

(10) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independendy selected from N, O and S, wherein at least 

35 one of the rings is aromatic; 

-6- 
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wheiein 

each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents (e.g., optionally from 1 to 5, 
or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono- 
substituted) each of whicli is independently halogen, -OH, -Ci-6 
-Ci-6 alkyl-ORa -Ci.6 haloalkyl, -O-Ci-6 allcyl, -O-Ci.6 haloalkyl, 
-CN, -N02, -N(RaRb), .Ci-6 alkyl-N(RaRb), -C(=0)N(RaRb), 
-C(=0)Ra, '-C02Ra. -Ci-6 alkyl-COzRa, -0C02Ra, -SRa -S(=0)Ra, 
>S02Ra, -N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C(=0)Rb, 
-N(Ra)C02Rt^, -Ci-6 alkyl-N(Ra)C02Rb, aryl, -Ci-6 alkyl-aryl, 
-O-aryl, or -Co-6 alkyl-het wherein het is a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently 
selected from N, O and S, and het is optionally fused with a benzene 
ring, and is optionally substituted with one or more substituents (e.g., 
optionally ftom 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is 
optionally mono-substituted) each of which is independently -Ci-6 
alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, oxo, or 
-C02Ra; 

each saturated heterocyclic ring in (3)(iv) or the saturated 
heterocyclic ring in (8) is optionally substituted with one or more 
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independenfly halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci.6 alkyl, 
-O-Ci-6 haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic 
ring containmg from 1 to 4 heteroatoms independently selected from 
N,OandS;and 

each heteroaromatic ring in (3)(v) or the heteroaromatic ring in 
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic 
heterocycle in (10) is optionally substituted with one or more 
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -Ci.6 alkyl, -Ci-6 haloalkyl, -O-Ci.6 alkyl. 
-0-01-6 haloalkyl, oxo, aryl, or -Ci.6 alkyl-aryl; 
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10 



or alternatively R3 and R4 together with the N to which both are attached form a C3.7 
azacycloalkyl which is optionally substituted with one or more substituents (e.g., 
optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; oris 
optionally mono-substituted) each of which is mdependently -C1.6 alky] or 0x0; 

each Ra Rb Rc, and Rd is independently -H or -Ci_6 alkyl; 

Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
substituted with one or more substituents (e,g., optionally from 1 to 7, or 1 to 6, or 1 
to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) each 
^ of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

15 (4) -Ci-g alkyl, which is optionally substituted with one or more 

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 
1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) 

each of which is. independently halogen, -OH, -CN, -O-Ci-6 
alkyl, -O-Ci-6 hdoalkyl, .C(=0)Ra -C02Ra -SRa -S(=:0)Ra 
20 ■•N(RaRb),-C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra -NCRa)S02Rb, 
-S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 
25 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) 

each of which is independently halogen, -OH, -CN, -0-Ci.6 
alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra -SRa, -S(=0)Ra 
-N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra -N(Ra)S02Rb, 
30 -S02N(RaRb),or-N(Ra).C(Rb)=0, 

(6) -NO2. 

(7) 0x0, 

(8) -C(=0)Ra 

(9) -C02Ra 



-8- 
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(10) -SRa, 

(11) -S(=0)Ra 

(12) -N(RaRb), 

(13) -C(=0)N(RaRb), 

5 (14) -C(=0)-Ci.6 alkyl-N(RaRb), 

(15) -N(Ra)C(=0)Rb, 

(16) -S02Ra, 

(17) -S02N(RaRb), 

(18) -N(Ra)S02R''. 

10 (19) -Rm, 

(20) -Ci-6 alkyl-R°i, wherein the alkyl is optionally substituted with 

one or more substituents (e.g., optionally from 1 to 6, or 1 to 5, 
or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono- 
substituted) each of which is independentiy halogen, -OH, -CN, 
15 -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra 

-C02Ra, -SRa. -S(=0)Ra, -N(RaRb), -N(Ra)C02R''. -S02Ra, 
-NCRa)S02R^ -S02N(RaRb), or -NCRa)-CCRb)=0, 

(21) -Co-6 alkyl-NCRa)-Co-6 alkyl-Rm, 

(22) -Co-6 alkyl-O-CO-6 alkyl-R™, 
20 (23) -Co-e allcyl-S-Co-6 alkyl-Rm, 

(24) -Co-6 alkyl-C(=0>Co.6 alkyl-Rm, 

(25) -C(=O)-O-C0-6 alkyl-Rm, 

(26) -C(=0)N(Ra)-Co-6 alkyl-R™, 

(27) -N(Ra)C(=0)-Rm, 

25 (28) -NCRa)C(=0)-Ci-6 alkyl-R™, wherein the alkyl is optionally 

substituted with one or more substituents (e.g., 
optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 
or 2 substituents; or is optionally mono-substitutei^ 
each of which is independentiy halogen, -OH, -CN, 

30 -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 

-C(=0)Ra, -C02Ra, -SRa. -S(=0)Ra, -N(RaRb), 
-N(Ra)C02Rb, -S02Ra, -N(Ra)S02Rb, -S02N(RaRb). 
or-N(Ra)-C(Rb)=0, 
(29) -N(Ra)-C(=0)-N(Rb)-Co-6 alkyl-Rm, 



-9- 
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(30) -N(Ra)-C(=O)-O-C0-6alkyl-Rin, 

(31) -N(Ra)-C(=0)-N(Rb)^02-Co-6 alkyl-Rm, 

(32) -C(=0)-C(=0)-N(RaRb), 

(33) -C(=0)-Ci-6 alkyl-S02Ra, or 
5 . (34) .C(=0).C(=0)Rm; 

carbocycle in Rk is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a Ci 1 to C16 tricyclic ring systein, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
10 saturated or unsaturated; 

heterocycle in is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to the other 
15 ring or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic 
ring system, or tricyclic ring system contains from 1 to 6 heteroatoms selected from 
N, O and S and a balance of carbon atoms; and wherein any one or more of the 
nitrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the 
nitrogen het^oatoms is optionally quatemized; 

20 

each Rni is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
25 selected from N, O and S; wherein any one or more of the nitrogen and sulfur 

heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and iany 
one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloalkyl or the aryl defined in Rm is optionally substituted with 
one or more substituents (e.g., optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 
30 or 2 substituents; or is optionally mono-substituted) each of which is 

independently halogen, -Ci-6 alkyl optionally substituted with -O-Ci-4 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -N(RaRb), aryl, or -Ci-6 
alkyl-aryl; and 

-10- 
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the monocyclic or bicyclic heterocycle defined in Rm is optionally 
substituted with one or more substituents (e.g., optionally from 1 to 6, or 1 to 
5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) 
each of which is independently halogen, -Ci-6 alkyl. -Ci-6 haloalkyl, -0-Ci^ 
5 alkyl, -O-Ci^ haloalkyl; oxo, aiyl. -Ci-6 alkyl-aiyl, -C(=0>aryl, -C02-aryl. 

-CO2-C1-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms indepen^ntly selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 het^oatoms 
independently selected from N, O and S; and 

10 

each n is independently an integer equal to zero, 1 or 2; 
or a pharmaceutically acceptable salt thereof. 

15 The present invention also includes pharmaceutical compositions 

containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, metiiods of delaying the onset of AIDS, methods of preventing AIDS, 
methods of preventing infection by HIV, and methods of treating infection by HTV. 

20 Other embodiments, aspects and features of the present invention are 

either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 
25 The present invention includes tite N-substituted hydroxypyrimidinone 

carboxamides of Formula (D above. These compounds and pharmaceutically 

acceptable salts thereof are HIV integrase inhibitors. 

An embodiment of the presoit invention is a compound of Formula (£) 

exactly as defined above, except that in the definition of Rk R^ is optionally 
30 substituted with one or more substituents each of which is independently one of the 

substituents (1) to (18), and is optionaUy mono-substimted with one of the 

substituents (19) to (34). 

Another embodiment of the present invention is a compound of 
Formula (I) as originally defined above, except that the definition of R2 includes a 
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proviso that none of the following optional substituents is attached to the carbon atom 
in the -Ci-6 alkyl group that is attached to the ring nitrogen: halogen, -OH, -O-Ci-6 
alkyl, -O-Ci^ haipaDcyl, -SRa -S(=0)Ra or -N(Ra)-C(Rb)=0. Stated another way, 
none of these substituents is attached to the caibori atom alpha to the ring nitrogen. 
5 Another embodiment of the present invention is a compound of 

Formula (I) as originally defined above except that in the definition of Rl, Rl is one 
of substitutents (1) to (16) and in the definition of Rk, Rk is optionally substituted 
. with one or more substituents (e.g., optionally from 1 to 7, or 1 to 6, or 1 to 5, or 1 to 
4, or 1 to 3, or 1 to 2 substituents, or is optionally monosubstituted) each of which is 
10 independently one of substitutents (1) to (31). 

Another embodiment of the present invention is a compound of 
Formula (I), wherein Rl is: 

(1) "H, 

(2) "Ci-^alkyl, which is optionally substituted with one or more 
15 substituents each of which is independently halogen, -OH, -CN, 

.O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
\s(=0)Ra, -NQRaRb), .C(=O)KCH2)0-3-N(RaRb), 

N(Ra)-C(=0)-(CH2)().3-N(RbRC), -S02Jta, -N(Ra)S02Rb 

NR^ 

R ' 

-jS02N(RaRb), -N(Ra)-C(=0)RlJ. R** . 

20 or-N(R2)C(=0)C(=0)N(RaRb), 

(3) ^RK 

(4) -(CH2)1.3-R'^, wherein: 

(i) the -(CH2)l-3- moiety is optionally substituted with one or 

more substituents each of which is independently halogen, 
25 -OH, -CN, -O-Ci-6 alkyl, -0-Ci.6.haIoalkyl, -N(RaRb), 

-N(Ra)C02Rb. -N(Ra)C(=OKCH2)0-3-N(RbRC), or 

-N(Ra)-(CH2)2-3-OH with the proviso that the -OH is not 

attached to die carbon alpha to NCRa); and 

(ii) the -(CH2)l-3- moiety is optiohially mono-substituted with -Rs, 

30 -Ci^alkyl-Rs,-N(Ra)-C(=OHCH2)0-3-Rs, 

-N(Ra>(CH2)0-3-Rs. -O-(CH2)0-3-Rs, or 
-N(Ra)-C(=OHCH2)0-3-RS; wherein Rs is 
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(a) aryl which is Optionally substituted with one or 
moie substituents each of which is independently halogen, 
-OH, -Ci-6 alkyl, -Ci^ alkyl-ORa, -Ci-e haloalkyl. -O-Ci.6 
alkyl, -O-Ci-e haloallg'l, methylenedioxy attached to two 

5 adjacent caibon atoms, or aryl; 

(b) a 4- to 8- membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 
fronoi N, O and S; wherein the saturated heterocyclic ring is 
optionally substituted with one or more substituents each of 

10 which is independently halogen, -Ci-6 alkyl, -Ci-6 alkyl-ORa, 

-Ci-6 haloalkyl, -O-Cue alkyl, -O-Ci.6 haloalkyl. -C(=0)Ra, 
-C02Ra, -C(=O)-(CH2)0-3-N(RaRb), -S02Ra, oxo, aryl, or 
-(CH2)l-3-aryl; or 

(c) aS-to7-nDiemberedhetax)aromaticring 

15 containing firom 1 to 4 heteroatoms independently selected 

from N, O and S; wherein the heteroaromatic ring is optionally 
substitoted with one or more substituents each of which is 
independently halogen, -Ci-6 alkyl, -Ci-6 alkyl-ORa, .Ci.6 
haloalkyl, -O-Ci.6 alkyl, -O-Ci-e haloaUgrl, oxo, or aryl; 

20 (5) -(CH2)0-3-O-(CH2)0-3-Rl^. 

(6) -(C3i2)0-3-S(O)n-(CH2)0-3-R'^. 

(7) -(CH2)l-3-ORk, 

(8) -(CH2)l-3-0-(CH2)l-3-Rk, 

(9) -0-(CH2)l-3-S(0)nRk 
25 (10) -(CH2)0-3-NCRa)-Rk 

(11) -(CH2)0-3-N(Ra)-(CH2)l.3-R^^. 

(12) -(CH2)0-3-N(Ra)-(CH2)l-3-ORk, 

(13) -(CH2)0-3-C(=O)-Rk, 

(14) -(CH2)0-3-C(=O)N(Ra)-(CH2)0-3-R''. 
30 (15) -(CH2)0-3-N(Ra)C(=O)-(CH2)0-3-RK 

(16) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0.3-RJ^. 

(17) -C(CH3)2N(Ra)C(=0)Rb, 

(18) -C(CH3)2N(Ra)C(=0)Rk or 

(19) -C(CH3)2N(Ra)C(=0)C(=0)N(RbRC); 

35 
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and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is one of groups (1) to (16). 
5 : Another embodiment of the present invention is a compound of 

Formula (I), wherein Rl is: 

• . (1) -H, 

(2) .Ci-4 alkyl, which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -OH, -CN, 
10 . -O-Cm alkyl, -0-Ci-4haloalkyl,-C(=0)Ra-C02Ra-SRa 

-S(=0)Ra, -N(RaRb), -C(=O)-C0-4 alkyl-N(RaRb), 
N(Ra>C(=O)-C0-4 alkyl-N(RbRc), .S02R^ -N(Ra)S02Rb. 



-S02N(RaRb), -N(Ra)-C(=0)Rb " R"^ ,or 
-N(R2)C(=0)C(=0)N(RaRb), 

15 - (3) -Rk 

(4) -Ci-4 alkyl-Rk, wherein: 

(i) the alkyl is optionally substituted with firom 1 to 4 substituents 
each of which is independently halogen, -OH, -CN, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

20 -N(Ra)C(==O>C0-4alkyl-N(RbRC),or-N(^a>(CH2)2-4-Oa 

and 

(ii) the alkyl is optionally mono-substituted with -Rs, 
-N(Ra>C(=0)-Co-4 alkyl-Rs, -N(Ra).C0-4 alkyl-Rs, -O-CO-4 
alkyl-Rs, or -N(Ra>C(=O)-C0-4 alkyl-RS; wherein Rs is 

25 (a) aryl which is optionally substituted with from 1 

to 3 substituents each of which is independently halogen, -OH, 
-Ci-4 alkyl, -Ci-4 alkyl-ORa -Ci-4 haloalkyl, -O-Ci-4 alkyl, 

-O-Ci-4 haloalkyl, methylenedioxy attached to two adjacent 

carbon atoms, or phenyl; 
30 (b) a 5- or 6-membered heteroaromatic ring 

^ containing from 1 to 4 heteroatoms independendy selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
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substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci-4 alkyl, -Ci-4 alkyl-ORa, -Ci-4 
haloalkyl, -0-Ci^ alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; or 
(c) a 5- or 6-menibered saturated heterocyclic ting 

5 containing from 1 to 4 heteroatoms independently selected 

from N, O and S; wherein the saturated heterocyclic ring is 
optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Cm alkyl-ORa, 
-Cm haloalkyl, -0-Cm -O-Ci-4 haloalkyl, -C(=0)Ra, 

IQ -C02Ra, -C(=O>C0-4 alkyl-N(RaRb), -S02Ra, oxo, or phenyl, 

(5) -(CH2)0-3-C(=O)N(Ra)-(CH2)0-3-Rl^. 

(6) -C(Cl-4alkyl)2N(Ra)C(=0)Rb, 

(7) -C(Cl-4 alkyl)2N(Ra)C(=0)Rk, or 

(8) -C(Cl^ alkyl)2NCRa)C(=0)C(=0)N(RbRc); 

15 

and all other variables are as originally defined above; 

or a phaimaceuticaUy acceptable salt thereof. 

In an aspect of this embodiment, Rl is one of groups (1) to (5). 

20 

Another embodiment of the presrait invention is a compound of 
Fonnula (£), wherdn Rl is: 

(1) -H, 

(2) .Ci-4 alkyl, which is optionally substituted with from! to 3 

25 substituents each of which is independently halogen, -O-Ci-4 alkyl, 

-O-Ci-4 haloalkyl, -C(=0)Ra -COzRa. -N(RaRb), or 
-C(=0)-(CH2X)-2-N(RaRb), 

(3) -Rk, 

(4) -(CH2)l-4-R^. wherein: 

3Q (i) the -(CH2)l-4- moiety is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, 
-0-Ci^ alkyl, -O-Ci-4 haloalkyl, or -N(RaRb); and 
(ii) the -(CH2)l-4- moiety is optionally mono-substituted with -Rs 
or -N(Ra>(CH2)l-2-RS; wherein Rs is 
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(a) phenyl which is optionally substituted with from 
1 to 3 substituents each of which is independently halogen, 
-Cm alkyl, -Ci^ alkyl-ORa, -Ci^ haloalkyl, -O-Ci-4 alkyl, 

or -O-Ci-4 haloalkyl; or 
2 (b) a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independentiy halogen. -Cm alkyl,-Ci^alkyl-ORa, -Cm 

JO haloalkyl, -O-CMalkyl. or -O-Ci-4 haloalkyl; or 

(c) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wherein the saturated heterocyclic ring is 
. optionaUy substimted with from 1 to 3 substituents each of 
j5 . which is independently halogen, -C M alkyL "^1-4 aUsyl-ORa, 

-Cm haloalkyl, -0-Cm alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra 

or-C02Ra, 

(5) -C(=O)N(RaKCH2)0-3-R'^. , 

(6) -C(CH3)2N(Ra)C(=0)Rb. 
20 (7) -C(CH3)2N(Ra)C(=0)Rk. 

(8) -C(CH3)2N(Ra)C(=0)C(=0)N(RbRc); 

and aU other variables are as originally defined above; 

25 or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is one of groups (1) to (5). 
Another embodiment of the present invention is a compound of 
, Formula (I), wherein 

30 Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicycUc carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocycHc ring containing from 1 to 4 heteroatoms independently selected from N. 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independenfly selected from N. O and S; or a bicyclic heterocycle which is a benzene 
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ling fused to a 5- or 6-membeied saturated or unsaturated heterocyclic ring containing 
ftom 1 to 3 heteroatoms independently selected from N, O and S; 

wherdn the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicycUc heterocycle is optionally substituted with from 1 
5 to 4 substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Ci-4 haloalkyl, 

IQ (5) 4^1^ alkyl, which is optionally substituted with fh»ml to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-4 alkyl, -0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra 
-SRa -S(=0)Ra. -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRC),-SO2Ra, 
15 -N(Ra)S02Rb. -S02N(RaRb), or -N(Ra)-C(Rb)=0. 

(6) -0-C 1-4 haloalkyl 

(7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci^ alkyl. -0-Ci^ haloalkyl, -C(=0)Ra, -COiRa 
20 -SRa, -S(=0)Ra. -N(RaRb), -C(=OHCH2)0-2N(RaRb), 

N(Ra)^(=O)-(CH2)0-2N(RbRc),-SO2Ra, 
-N(Ra)S02Rb, -S02NCRaRb), or-N(Ra)-C(Rb)=0, 

(8) -N02. 

(9) oxo, 

25 (10) -C(=0)Ra, 

(11) -C02Ra, 

(12) -SRa, 

(13) -S(=0)Ra 

(14) -N(RaRb), 

30 (15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci^alkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02Ra, 

(18) -S02N(RaRb), 
35 (19) -N(Ra)S02Rb, 
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(20) -Rm, 

(21) -Ci-4 alkyl-Rm; 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-R™. 

(23) -(CH2)0-2-O-(CH2)0.2-R°^> 

(24) -(CH2)0-2-S-(CH2)0-2-R°^. 

(25) -(CH2)0-2-C(=O)-(CH2)0-2-R°», 

(26) -C(=O)-O-(CH2)0-2-R™, 

(27) -C(=0)NCRa)-Rm, or 

(28) -C(=0)-C(=0)N(RaRb); 

and all other variables are as ariginally defined above; 



or a phaimaceutically acceptable salt thereof , 

Li an aspect of this embodiment, the cycloalkyl, aryl, bicycUc 
15 carbocycle, saturated heterocycUc ring, heteroaroniatic ring, or bicycUc heterocycle is 
optionaUy substituted with from 1 to 4 substituents each of which is independently 
selected from the groups (1) to (27). 

In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aiyl, bicycKc 
20 carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicycUc heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionafly mono-substituted with one of the 
substituents (20) to (28). In a feature of this aspect, Rk is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
25 (19), and is mono-substituted with one of the substituents (20) to (28). 

In another aspect of this embodiment, each Rm is independently C3.7 

cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independentiy selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independentiy selected from N, O and S, wherein any N is optionally oxidized to form 
an N-oxide; or a bicycUc heterocycle which is a benzene ring fused to a 5- or 6- 
membered, saturated or unsaturated heterocycMc ring containing from 1 to 3 
heteroatoms selected from N, O and S; wherein 
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the cycloaJkyl or tiie aryl defined in Rm is optionally substituted with 
jfrom 1 to 4 substituents each of which is independently halogen, -Ci^ alkyl, 
-Cm haloalkyl, -0-CiA alkyl, -0-Ci^ haloalkyl, -N(RaRb), phenyl, or 
-(CH2)l-2-phenyl; 

5 the saturated heterocyclic ring defined in Rm is optionally substituted 

with from 1 to 4 substituents each of which is independently -Ci-4 alkyl 
optionally substituted with -O-Ci-4 alkyl, -C1.4 haloalkyl, -O-Ci-4 alkyl, . 
-O-Ci-4 haloalkyl, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyI, 
-C02-phenyl, -C02-(CH2)l-2-phenyl, a 5- or 6-inembeted saturated 

10 heterocycUc ring containing from 1 to 4 heteroatoms independentiy selected 

from N, O and S, or a 5- or 6-membeied hetMoaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring or the bicyclic heterocycle defined in Rm is 
optionally substituted with from 1 to 4 substituents each of which is 

15 independently halogen, -Ci-4 alkyl, -CiA haloalkyl, -O-Ci-4 alkyl, -0-Ci^ 

haloalkyl. 0x0. phenyl, or -(CH2)l-2-pIienyl. 

Another embodiment of the present invention is a compound of 
Formula (T), wherein Rk is phenyl; a 5- or 6-membeied saturated heterocycUc ring 
20 containing 1 or 2 heteroatoms selected from 1 or 2 N atoms, 0 or 1 0 atoms, and 0 or 
1 S atoms; a 5- or 6-membered heteroaromatic ring containing 1 or 2 heteroatoms 
selected from 1 or 2 N atoms. 0 or 1 0 atoms, and 0 or 1 S atoms; or a bicyclic 
heterocycle which is a benzene ring fused to a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 nitrogen atoms; 

25 

and all other variables are as originally defined; 

or a pharmaceutically acceptable salt thereof. 

30 In an aspect of this embodiment, 

(a) the phenyl, the saturated hetMOcyclic ring, heteroaromatic ring, or 
bicycUc heterocycle is optionally substituted with from 1 to 3 substituents each of 
which is independently 

(1) fluoro. 
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chloro, 
bromo, 
-OH 
-CF3, 

-Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -CN, -0-01-4 
alkyl, -0CF3.-N(RaRb). -C(=0)N(RaRb), or 
N(Ra).C(=O>(CH2)0-2N(RbRC). 

-bcF3. 
-O-Ci-4 alkyl 

-C(=0)Ra. 

(10) -C02Ra, 

(11) -SRa 

(12) -SRa 

15 (13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0)-(CH2)l-2-NaiaRb), 

(16) -N(Ra)C(=0)Rb,or 

(17) -S02Ra; 

20 (b) the phenylis optionally mono-substituted wilh 

(1) -(CH2)l-2-R™. or 

(2) -(CH2)0-2-N(RaKCH2)0-2-R'^; and 

(c) the saturated heterocyclic ring, heteroaromatic ring, or bicycUc 
heterocycle is optionally mono- or di-substituted with 
25 (1) 0X0 

(2) -(CH2)l-2-R°i. 

(3) -0-(CH2)l-2-R°^. or 

(4) -(CH2)0-l-C(=O)-(CH2)0-2-R™- 

30 In a feature of the preceding aspect, each Rm is independaatiy 

cyclopropyl; phenyl; a 5- or 6-niembered saturated heterocycUc ring selected from 
pyrroUdinyl, imidazoUdinyl, pyrazoHdinyl, piperidinyl, piperazinyl, and morphoHnyl; 
or a 5- or 6-membered heteroaromatic ring selected ftom thienyl, pyridyl optionally ii 
the form of an N-ojcide, imidazolyl. pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 



(2) 
(3) 
(4) 
(5) 
(6) 



10 



(7) 
(8) 
(9) 
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oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl; wherein 

the cyclopropyl is unsubstituted; 

the phenyl is optionally substituted with from 1 to 3 substituents each 
5 of which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 

or-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, or 
10 -C02-CH2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cm alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, or -(CH2)l-2-phenyl- 

15 Another embodiment of the present invention is a compound of 

Formula (J), wherein R2 is: 

(1) -Ci-6 alkyl, 

(2) -Ci-6 alkyl substituted with -N(RaRb), 

(3) -Ci-6 alkyl substituted with phenyl, wherein the phenyl is: 

20 (a) optionally substituted with ftom 1 to 4 substituents each 

of which is independently halogpn, -C1-4 alkyl, -Ci-4 
haloalkyl, -O-C1.4 alkyl, haloalkyl, or 

.Co-4 alkyl-N(RaRb); and 

(b) optionally mono-substituted with -C 1 .4 alkyl 
25 substituted with a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 3 heteroatoms selected from 1 or 2 N 

atoms, 0 or 1 O atoms, and 0 or 1 S atoms; 

wherein the heterocyclic ring is optionally substituted 

with from 1 to 3 substituents each of which is independently 
30 -Cl-6 alkyl, 0x0, or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms selected from 1 to 3 N 
atoms, 0 or 1 0 atom, and 0 or 1 S atom; or 

(4) -C1.6 alkyl optionally substituted with -OH and substituted with a 5- 
or 6-membered saturated monocyclic heterocycle which contains from 

35 1 to 3 heteroatoms selected fix)m 1 to 3 N atoms, 0 or 1 O atoms, and 0 
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or 1 S atoms; wherein the heterocycle is optionaUy substituted with 
from 1 to 4 substituents each of which is independently -Ci-6 alkyl, 

-O-Ci-e alkyl. OJ^O' o'^P^^'^y*' °^ 
(5) -Ci-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring 
5 which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms, 

0 or 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 

optionaUy substituted with from 1 to 4 substituents each of which is 
independently -Ci-6 alkyl, -O-Ci-6 alkyl, 0X0. or phenyl; 

10 and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof . 

Another embodiment of the present invention is a compound of 
15 Formula (1) exactly as defined in the immediately preceding embodiment, except that 
when R2 is -Ci-6 alkyl substituted with -NCRaRb). it is with the proviso that 
-N(RaRb) is not attached to the carbon atom in the -Ci.6 alkyl group that is attached 

to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the cariion atom 
alpha to the ring nitrogen). 



20 



25 



30 



Another embodiment of the present invention is a compound of 
Formula OD. wherein R2 is methyl; 

and aU other variables are as originally defined above; 

or a phaimaceutically acceptable isalt thereof. 

Another embodiment of the present invention is a compound of 
Formula (D, wherein R3 is -H or.-Ci.4 alkyl; 

and all other variables are as origmally defined above; 
or a pharmaceuticaUy accq)table salt thereof . 
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In an aspect of this embodiment, R3 is -H or methyl. In another aspect 
of this embodiriient, R3 is -H. 

Another embodiment of the present invention is a compound of 
5 Formula (I), wherein R4- is C1-4 alkyl substituted with an aryl, which is optionally 

substituted with from 1 to 4 substituents each of which is independently halogen, 
-OH, -Ci-4 alkyl, -C1-4 alkyl-ORa -C^ haloalkyl, -O-C1-4 alkyl, -O-C1-4 
haloalkyl, -CN, -NO2, -N(RaRb), -Ci^ alkyl-N(RaRb), -C(=0)N(RaRb), .C(=0)Ra, 
-C02Ra, -C1.4 alkyl-C02Ra, -0C02Ra. -SRa .S(=0)Ra -S02Ra, -N(Ra)S02Rb, 

10 -S02N(RaRb), .N(Ra)C(=0)Rb, -N(Ra)C02Rb, alkyl-N(Ra)C02Rb, 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, -Ci^ 
alkyl-phenyl, -O-phenyl, or -(CH2)0-2-het; 

wherein het is a 5- or 6-membered heteroaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, and het is optionally 

15 fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each 
of which is independently -Ci^ alkyl, -Ci^ haloalkyl, -O-C1.4 alkyl, -O-C1-4 
haloalkyl, or -C02Ra; 

and all other variables are as originally defined above; 

20 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula 00, wherein R4 is -CH2-phenyl, wherein the phenyl is optionally substituted 

25 with from 1 to 3 substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci-4 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-Ci^ fluoroalkyl, 
-(CH2)l-2-N(RaRb), -S02Ra, -(CH2)0-2-CO2Ra, -(CH2)0-2-N(Ra)CO2Rb, -NO2, 
-SRa -N(RaRb) or phenyl; 

30 each Ra and Rb is independently is H or -Ci-4 alkyl; 
and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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. In an aspect of the preceding embodiment, R4 is -CH2-phenyl, wherein 
the phenyl is optionally substituted with from 1 to 3 substituents. each of wWch is 
independently -F,. -Br, -CI. -OH. -Ci-4 alkyl. -Ci^ fluoroalkyl. -O-C^ alkyl.-S02- 
5 CM alkyl, -S-Cm alkyl. -N(CH3)2 or -O-Ci-4 fluoroalkyl. Ih another aspect of the 
preceding embodiment, R4 isp-fluorobenzyl or 2.3-dimethoxybenzyl. 

In another aspect of the preceding embodiment, the phenyl is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro. bimo. cWoro. -OH, -CM alkyl, -CM fluoroalkyl. -0-CM alkyl. -O^^ 

10 fluoroalkyl, -(CH2)l-2-N(RaRb),-SO2Ra.-(CH2)0-2-CO2Ra. 
-(CH2)0-2-N(Ra)CO2R^ -NO2. or phenyl. 

In an aspect of the preceding embodiment, the phenyl is optionally 
substituted with from 1 to 3 substituents. each of which is independenUy -F, -Br, -CI, 
-OH, -CM alkyl. -Cm fluoroalkyl, -0-Cm alkyl. or -O-Cm fluoroalkyl. In 

15 anotheraspectoftheprecedingembodiment, R4isp-fluorobenzylor2,3- 

dimethoxybenzyl. 

A class of compounds of the present invention includes any compound 

of Formula CD, wherein 

20 Rlis-Rl^; 

Rk is phenyl which is 

(a) ' optionaUy substituted with from 1 to 3 substituents each of 

which is independently: 
• 25 (1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -O-Ci-6 
alkyl. -O-Ci-6 haloalkyl. -C(=0)Ra. -C02Ra. -SRa, 
-S(=0)Ra, -N(RaRb). -C(=O)-(CH2)0-2N(RaRb). 

N(Ra)-C(=O)-(CH2)0-2N(RbRC),-SC)2R^. 
-N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -Ci-6 haloalkyl, 

(4) -O-Ci-6 haloalkyl, 

(5) -C(=0)Ra. 
35 (6) -C02Ra. 
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(7) -C(=0)N(RaRb),or 

(8) ■^(=0)-Ci-6 alkyl-N(RaRb); and 
(b) optionally mono-substituted with 

(1) -Ci.4 alkyl-Rm, or 
5 (2) -C(Malkyl-N(Ra)-C0-4alkyl-Rin; 

wherein Rni is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independenfly selected from N, 
O and S; or a 5- or 6-membered heteroaromatic ring containing from 1 to 3 
10 heteroatoms independently selected from N, O and S; wherein 

the axyl defined in Rm is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -Ci-4 alkyl, -CF3, 
-0-Ci^ alkyl, -OCF3, or -N(RaRb); 

the saturated heterocyclic ring defined in is optionally substituted 
15 with from 1 to 3 substituents each of which is independently -Ci-4 alkyl or 

0x0, and is additionally optionally mono-substituted with phenyl, 
-(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, -C02-(CH2)l.2-phenyl, or a 

5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independendy selected from N, O and S; and 
20 the heteroaromatic ring defined in Rm is optionally substituted with 1 

or 2 substituents each of which is independently -Ci-4 alkyl or 0x0; 

and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (T), wherein 

30 R2 is methyl; 

R3is-H; 

R4is: 
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(1) -CH2-phenyl. wherein the phenyl is optionaUy substituted with 
ftom 1 to 3 substituents each of which is independently fluoro, 
bromo, chloro, -OH, -Ci-4 alkyl, -Ci-4 flaoroalkyl, -O-Ci-4 
alkyl. -O-Ci-4 fluoroalkyl. -(CH2)l-2-N(RaRb), -S02Ra, 
-(CH2)0-2-CO2Ra. -(CH2)0-2-N(Ra)CO2Rb. -N02, -SRa. - 

N(RaRb) or phenyl; or 

(2) a fused bicycliccarbocycle selected from 




n 





10 



15 



, and 

wherein Zl is -H or -OH; and 
each Ra and Rb is independently is H or -Cl-4 alkyl; 
and all other variables are as defined in the class; 
or a phaimaceutically acceptable salt thereof . 

Another sub-class of the preceding class of compounds of the present 
. invention includes any compounds of Formula 0). wherein r4 is 4-fluorobenzyl or 
20 23-dimethoxybenzyl; 

and aU other variables are as defined in the class; 

or a phaimaceutically acceptable salt thereof . 

Still anothersulHJlassoftheprecedingclassofcompoundsof the 
present invention includes any compounds of Formula (D, wherein R2 is methyl; R3 
is -H- R4 is 4-fluorobenzyl or 23-dimethoxybenzyl; each Ra and Rb is independently 
is H or -Ci.4 alkyl; and all other variables are as defined in the class; or a 
30 phaimaceutically acceptable salt thereof. 
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Another class of the present invention includes any compound of 

Fonnula (II): 




wherein 

5 

Qis: 

(1) methyl which is optionally substituted with 1 or 2 of -O-Ci-4 alkyl, 

(2) phenyl which is optionally substituted with from I to 3 substituents 
each of which is independently -F, -CI, Br, -Cm alkyl, -CF3, -0-Cm 

10 alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms, 

or phenyl, or 

(3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heten>atoms independently selected from N, O and S; wherein the 
saturated heterocyclic ring is optionally substituted with 1 or 2 

15 substituents each of which is independently -F, -CI, -Br, -Cl-4 alkyl, 

0x0, phenyl, or -C(=0)-phenyl; 



(I) -H, 
20 (2) -OH, 

(3) methyl or ethyl, optionally substituted with -OH or -O-Ci-4 alkyl, 

(4) -O-Ci-4 alkyl 

(5) -N(RaRb), 

(6) -N(Ra)-(CH2)2-OH, 
25 (7) -N(Ra)-C02Rb, 

(8) ^N(Ra)-C(=0)-(CH2)l-2-N(RaRb). 

(9) -Rs, 

(10) .(CH2)l-2-Rs,or 

(II) -(CH2)0-2-N(Ra)-(CH2)0-3-R5; 
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Rsis: 

(1) phenyl optionally substituted with from 1 to 4 substituents each 
of which is independently halogen, -Ci^ alkyl, -Ci-4 alkyl-ORa, -Ci^ 

5 haloalkyl,-0-Ci-4 alkyl, -0-Ci^haloalkyl, or -N(RaRb); 

(2) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 3 heteroatoms independently selected from N, O and S; which is 
optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-4 allqrl, -Ci^ alkyl-ORa. -Ci^ haloalkyl, -O-Cm alky^^ 

10 -O-Ci^ haloalkyl, -C(=0)Ra oxo, phenyl, or -CH2-phenyl; or 

(3) a 5- or 6-menibeied heteroaromatic ring containing from i to 3 
heteroatoms independently selected from N, O and S; which is optionally 
substituted with from 1 to 4 substituents each of which is independently -Ci-4 
alkyl. -Ci-4 alkyl-ORa, -Ci^ haloalkyl, -O-Cm alkyl. -O-Ci-4 haloalkyl, or 

15 oxo; 



25 



R2i 



IS 



(1) -Ci-4 alkyl, V 

(2) -Ci-4 alkyl substituted with -N(RaRb), or 

20 (3) -Cm alkyl substituted with a 5- or 6-membered saturated monocycUc 

heterocycle which contains from 1 to 3 heteroatoms selected from 1 to 
3 N atoms, 0 or 1 0 atoms, and 0 or 1 S atoms; wherein the saturated 
heterocycle is optionally substituted with from 1 to 4 substituents each 

of which is independently a -Ci^ alkyl; 



R3is-Hor-Ci-4alkyl; 



r4 is -CH2-phenyl. wherein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro. bromo. chloro. -OH, -CiA alkyl. 
30 -Ci^ fluoroalkyl, -0-Ci^ alkyl. -0-Ci^ fluoroalkyl, -(CH2)l-2-N(RaRb). -S02Ra. 
-(CH2)0-2-CO2Ra, -(CH2)0-2-N(Ra)CO2Rb. ^N02. -SRa -N(RaRb) or phenyl; 

each Ra and Rb is independently is H or -Ci-4 alkyl; and 



35 s is an integer equal to zero, 1, or 2; 
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or a phannaceutically acceptable salt thereof. 

In an aspect of this class, R4 is -CH2-phenyl, wherein the phenyl is 

optionally substituted with from 1 to 3 substituents each of which is independently 
5 fluoro, bromo, chloro, -OH, -Ci-4 alkyl, -Cm fluoioalkyl. -O-C^ alkyl, -0-Cm 

fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra, -(CH2)0.2-CO2Ra, 

.(CH2)0-2-N(Ra)CO2Rb, -NO2, or phenyl 

A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Fonnula (H) exactly as defined in the preceding 
10 class, except that when R2 is -C1.4 alkyl substituted with -N(RaRb), it is with the 

proviso that -N(RaRb) is not attached to the carbon atom in the -Cm alkyl group that 

is attached to the ring nitrogen (i.e., that the .N(RaRb) group is not attached to the 

carbon atom alpha to the ring nitrogen). 

15 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (II), wherein 

Q is phenyl; 
20 Tis: 

(1) -H, 

(2) -N(RaRb), 

(3) a 5- or 6-membered saturated heterocycUc ring containing from 1 to 3 
heteroatoms independently selected from N, O and S; which is 

25 optionally substituted with 1 or 2 substituents each of which is 

independently -Ci-4 alkyl or -C(=0)Ra, or 

(4) -N(Ra)-(CH2)l-2-h6teroaromatic, wherein the heteroaromatic is a 5- or 

6-membered ring containing 1 or 2 N atoms; 

30 r2 is methyl; 
R3is-H;and 



-29- 



wo 03/035077 



PCT/GB02/04753 



10 



r4 is -CH2-phenyl, wherein the phenyl is optionally substituted with 1 or 2 
substituents each of which is independently -F. -CI, -Br. -Ci-4 allcyl. -CF3. -0-CiA 
alkyl, -SO2CH3. -SCH3, -N(CH3)2 or -OCF3; 

each Ra and Rb is independently -H, methyl or ethyl; and 
s is an integer equal to zero or 1; 

or a phannaceutically acceptable salt thereof. . ^ t. 1 • 

In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl IS 

optionally substituted with 1 or 2 substituents each of which is independently -F. -Q, 
-Br, -C1.4 alkyl, -C3^, -O-Ci-4 alkyl. or -0CF3- 



Another class of compounds of the present invention includes any 
15 compound of Formula (i),wherem 

Rlis-Rk; 

Rk is (i) a 5- or 6-membeied saturated heterocyclic ring containing ftom 0 to 1 oxygen 
20 atoms and from 1 to 3 nitrogen atoms or (ii) abicycKc heterocycle which is abenzene 
ring fused to a 5- or 6-membered saturated heteroi^Kc ring containing ftom 0 to 1 
oxygen atoms and ftom 1 to 3 nitrogen atoms; 

wherein the saturated heterocycKc ring or bicycUc heterocycle is 



25 



30 



optionaUy substituted with from 1 to 3 substituents each of which is independently 
(1) -Cm alkyl. which is optionally substituted with from 1 to 4 



substituents each of which is independenUy halogen, 
-0-Ci^ alkyl. -0-Ci^ haloalkyl, -C(=0)Ra. -Cp2Ra. 
-ska, -S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb). 
N(Ra)-C(=O)-(CH2)0-2N(RbRC). -S02^^ 
-N(Ra)S02Rb, -S02N(RaRb), or -NCRa)-C(Rb)=0, 



(2) -OH, 

(3) -C(=0)Ra, 

(4) -C02Ra, 

(5) -C(=0)N(RaRb), 
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(6) -C(=0)-Ci.6 alkyl-N(RaRb), 

(7) -SRa 

(8) -S(=0)Ra, 

(9) -S02Ra 

5 (10) -N(RaRb), 

(11) -Rm, 

(12) -Ci-4 alkyl-Rin, wherein the allcyl is optionally substituted with 

from 1 to 4 substituents each of which is independentiy 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
10 -O-Ci-4 haloalkyl, -C(=0)Ra,-C02Ra, -SRa 

-S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb>=0, 

(13) -Co.4alkyl-N(Ra)-Co-4alkyl-Rm, 

(14) -Co-4alkyl-0-Co-4alkyl-Rni, 
15 (15) -Co-4alkyl-S-Co-4alkyl-Rm, 

(16) -Co.4alkyl-C(=0)-Co-4aIkyl-Rni, 

(17) -C(=0)-0-Co.4 alkyl-Rm, or 

(18) -C(=0)N(Ra)-Co-4 alkyl-Rm; 

20 wherein each Rna is independentiy -C3^ cycloalkyl; aryl selected from phenyl and 
naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independentiy selected from N, O and S; or a 5- or 6-membered 
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected lEcom 
N, O and S, wherein any N is optionaUy oxidized to form an N-oxide; wherein 

25 the aryl is optionally substituted with from 1 to 3 substituents each of 

which is independentiy halogen, -Ci^ allqrl, -CF3, -0-Ci^ alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independentiy -Ci^ alkyl or 0x0, and is 
30 additionally optionally mono-substituted with phenyl, -(CH2)l-2-pbenyl, 

-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy halogen, -C1-4 alkyl, or 0x0; 
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and ail other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof . 

5 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula CD. wherein 



r1 is: 



>io 




N 



N 




N 



58 X 




N 



10 



R 



12 





R8is: 



15 



20 



(1) -H, 

(2) -Cm aUQ'l' which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra. -C02Ra. -SRa. -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra, 

(4) -C02Ra, 

(5) -C(=0)N(RaRb), 
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(6) -C(=0)-(CH2)l-2-N(RaRb), 

(7) -S02Ra, 

(8) -(CH2)l-2-Rm, 

(9) -(CH2)0-2-C(=O)-(CH2)0-2-R°i, 
5 (10) -C(=O>O-(CH2)0.2-R™, or 

(11) -C(=OJN(Ra)-(CH2)0-2-R™; 



RlO is -H, -OH, -Ci^ alkyl, -0-Ci^ alkyl, -N(RaRb). or -0-(CH2)l-2-R°i ; 



10 Rl2is 

(1) -H, 

(2) -Ci^ alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -0-Ci^ 
alkyl, -OCF3, -C(=0)Ra. -C02Ra, -SRa. -NCRaRb), or 

15 -C(=0)N(RaRb), 

(3) -C(=0)Ra,- 

(4) -C02Ra, 

(5) -C(=0)-(CH2)l-2-N(RaRb), or 

(6) -S02Ra; 

20 

R2 is methyl; 



R3 is -H or methyl; 

25 R4 is -CH2-i*enyl, wherein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, ctilcno, -OH, -Ci^ alkyl, 
-Cm fluoroalkyl, -O-C1-4 alkyl, -0-Ci_4 fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra 
-(CH2)0-2-CO2Ra, -(CH2)0.2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and 



30 each Ra and Rb is indepaidently -H or -C1-4 alkyl; 



or a phannaceutically acceptable salt thereof. 

In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl is 

optionally substituted with from 1 to 3 substituents each of which is independently 
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5 



fluoro. bromo. chloro, -OH, -Cm -Cl-4 fluoroalkyl. -O-C^ alkyl, -0-Ci^ 
fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra, -(CH2)0-2-CO2Ra. 
-(CH2)0-2-N(Ra)CO2R^ -NO2, or phenyl. 

Another class of the present invention includes any compound of 

Formula QS): 



O 




wherein R2 is: 

(1) . -Ci-6 alkyl, 
10 (2) -Ci-6 alkyl substituted with -N(RaRt>), 

(3) -Cl-6 alkyl substituted with phenyl which is: 

(a) optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Cm 
alkyl, -Ci-4 haloalkyl, -0-Cm alkyl, -O-Cm haloalkyl, or 

15 -Co-6 alkyl-N(RaRb); and 

(b) optionally mono-substituted with -CMallcyl 

substituted with a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from 1 or 2 N 

atoms, 0 or 1 0 atoms, and 0 or 1 S atoiiis; 
2Q wherein the heterocycUc ring is optionaUy substituted 

with from 1 to 3 substituents each of which is independently 
-Ci-6 alkyl, 0x0, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms selected from 1 to 3 N 

. atoms, 0 or 1 O atom, and 0 or 1 S atom; 
25 (4) -Cl-6 alkyl optionally substituted with -OH and substituted with a 5- 

or 6-membered saturated monocyclic heterocycle which contains from 
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 0 atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
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from 1 to 4 substituents each of which is independently -Ci-6 alkyl, 
-O-Ci-e alkyl. oxo, or phenyl; or 
(5) -Ci-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring 
which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms, 
5 0 or 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 

optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-6 alkyl, -O-Ci.6 alkyl, oxo, or phenyl; 

and all other variables are as originally defined above; 

10 

or a pharmaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Fonnula (HI) exactly as defined in the preceding 
15 class, except that when R2 is -Ci-6 alkyl substituted with -N(RaRb), it is with the 

proviso that -NCRaRb) is not attached to the carbon atom in the -Ci-6 alkyl group that 
is attached to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the 
carbon atom alpha to the ring nitrogen). 

20 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Fonnula (HI), wherein 

R2is: 

(1) -Ci-4 alkyl, 
25 . (2) .(CH2)l-3-N(RaRb), 

(3) -(CH2)l-3-phenyl, wherein the phenyl is: 

(a) optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, chloro, 
bromo, -Ci-4 alkyl, -CF3, -0-Ci^ alkyl, -O-CF3, or 

30 .(CH2)l-3-N(RaRb); and 

(b) optionally mono-substituted with 
-(CH2)l-3"Saturated heterocycle which is a 5- or 6-membered 

saturated heterocyclic ring containing from 1 to 3 heteroatoms 
selected from 1 or 2 N atoms, 0 or 1 O atoms, andO or 1 S 
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atoms. Wherein the heterocycHc ring is optionaUy substituted 
with from 1 to 3 substituents each of which is independently 

-Ci-4 alkyl or pyridyl; 

(4) -(CH2)l-3-saturated heterocycle. wherein the -CCH2)l-3- moiety is 

5 optionally substituted with an .OH and the samrated heterocycle is a 5- 

or 6-membered saturated monocycUc heterocycle which contains from 
1 to 3 heteioatoms selected from 1 to 3 N atoms. 0 or 1 0 atoms, and 0 

or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 3 substituents each of which is independentty a -Ci-4 alkyl; 

10 or 

(5) -(CH2)l-3-pyridyl; 



15 



r3 is -H or methyl; 



25 



r4 is -CH2-Phenyl. wherein the phenyl is optionally substituted with fiom 1 to 3 
substituents each of which is independently fluoro. bromo. chloro. a^, 
-CMfluoroalkyl,-0-Ci^dkyl,-0-Ci^fluoroalkyl.^CH2)l-2W^^^^^^ 
-(CH2)0-2-CO2Ra. .(CH2)0.2-N(Ra)CO2Rl>. -N02, -SRa. .N(RaRb) or phenyl; and 



20 each Ra and Rb is independently is H or -Ci-4 allcyU 



orapharmaceu^cany^^^^^^^^ 

optionally substituted with from 1 to 3 substituents each of which is in^n^ently 
fluoro, bromo, chloro. -Oa -Ci-4 alkyl, -Ci^ fluoroalkyl. -O-C^ alkyl. -0-Cm 
fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra, -(CH2)0-2-CO2Ra, 
-(CH2)0-2-N(Ra)CO2Rt', -N02, or phenyl. 



Another class of compounds of the present invention includes any 
30 compound of Formula ©.wherein 

Rl is -C(=0)NH-(CH2)l-2-R^ and 

Rk is (0 a 5- or 6-membered saturated heterocycUc ring containing from 1 to 3 
35 heteroatomsindependenUy selected from N, 0 and S. or (u) a 5- or 6-membered 
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heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N, O and S; 

and all other variables are as originally defined above; 

5 

or aphannaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula Q), wherein 

10 

Rl is -C(=0)NH-(CH2)l.2-R^ ; and 

Rk is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered 
15 heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N,OandS; 

r2 is methyl; 

20 R3 is -H or methyl; 

r4 is -CH2-phenyl, wherein the phenyl is optionally substituted widi from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -Ci-4 alkyl, 
-Cm fluoroalkyl, .O-Ci-4 alkyl, -O.Ci-4 fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra, 
25 -(CH2)0-2-CO2Ra, -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and 

each Ra and Rb is independently -H or -C1-4 alkyl; 

or a pharmaceutically acceptable salt thereof. 
30 In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl is 

optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -C1-4 alkyl, -Ci-4 fluoroalkyl, -O-C1-4 alkyl, -0-Ci^ 
fluoroalkyl, -(CH2)l.2-N(RaRb), -S02Ra -(CH2)0.2-CO2Ra, 
-(CH2)0-2-N(Ra)CO2R*^, -NO2, or phenyl. 
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It is to be imderstood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of r1 , r2, r3, r\ Rb, RC, Rd, rIc and is independently 
defined in accordance with its definition in one of the embodiments or an aspect 
5 thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

10 An aspect of the present invention is a compound selected from the 

group consisting of 

N-(2-ethoxybenzyl)-5-hydroxy-l-methyl-2K4-methylphenyl)-6-^^ 
dihydropyriniidine-4-carboxamide; 

N-(23-dimethoxyben2yl>5-hydroxy-l-methyl-:2-(4-methylphenyl>^ 
dihydropyiimidine-4-carboxamide; . 

N-(23-dimethoxybenzyl)-2-{4-[(dimethylamino)methyl]phenyl}-5-hydrox 
20 methyl-6-oxo-l,6-<lihydropyrin)idine-4-carboxamide; 

N-(4-fluorobenzyl)-2-{4.[(dimethylamino)methyl]phenyl}-5-hy 
oxo-l,6-dihydropyrimidine-4-carboxamide; 

25 NK23-dimethoxybenzyl)-5-hydroxy-l-methyl-6-oxo-2-[4-(pyrrolidin-l- 
ylmethyl)phenyl]-l,6-dihydropyriniidine-4-carboxanude; 

N-(4-fluoroben2yl)-5-hydroxy-l-methyl-6-oxo-2-[4-(pyrroUdin-l-yl^^ 
1 ,6-dihydropyrimidine-4-caiboxamide; 

30 

N-(4-fluoroben2yl)-5-hydroxy-l-methyl-6-oxo-2-[4-(piperidm^ 
1 ,6-dihydropyrimidine-4-carboxamide; 

NK2,3-dimethoxybenzyl)-5-hydroxy-l-methyl-2-[4-(morpholin-4-yh^^ 
35 oxo-l,6-dihydropyrimidine-4-carboxamide; 
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NK4-fluorobenzyl)-5-hydroxy4-melhyl-2-C4-(morpholin-4-ylmel^^^ 
l,6Hjihydropyiimidine-4-carboxaimde; 

5 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{4-[(4-methylpiperazin-l- 
yl)methyl]phenyl}-6-oxo-l,6-dihydropyrimidine-4-carboxamide; 

2-{4-[(diethylanuno)methyl]phenyl}-N-(2>dimethoxyben2yl)-5-hydroxy-l-me%^^ 
6-oxo-l,6-dihydropyrimidine-4-caiboxamide; 

10 

2-{4-[(diethylaimno)methyl]phenyl}-N-(4-fluorobenzyl)-5-hydroxy-l-m^ 
1 ,6-dihy<kopyrmii<fine-4<arboxamide; 

2-[(dimethylamino)(phenyl)methyl]-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-^ 
15 l,6-dihydropyrimidine-4-carboxaimde; 

N-(4-fluorobenzyl)-2-[(4-formylpipera2do-l-yl)(pheaiyl)melliyl]-5-hydn^^ 
6-0X0- 1 ,6-dihydropyriimdine-4-carboxamide; 

20 N-(4-fluorobenzyl>5-hydroxy-l-inethyl-6-oxo-2-{phaiyl[(pyridin-3- 
ylinethyl)amino]methyl}-l,6-dihydropyrimidine-4-caiboxaniide; 

2-benzyl-l-[2-(dimelhylaimno)efliyl]-N-{4-fluorobeii2yl>5-hydioxy-6-oxo-l,6- 
dihydropyiiiiiidiiie-4-caiboxaimde; 

25 

1- [2-(dimethylainino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2-(2-methylphenyl)-6-oxo- 
1 ,6-dihydropyriniidine-4-carboxainide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylphenyl)-6-oxo-l ,6- 
30 dihydropyiimidine-4-caiboxamide; 

2- benzyl-N-(23-dimethoxybenzyl)-l-(2-(dimethylainino)elhyl]-5-hyd^^ 
dihydropyrimidine-4-caiboxamide; 
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2.{4-[(4-ethylpiperazin-l-yl)methyl]phenyl}-NK4-fluor^^ 
6K)xo-l,6-dihydfopyriinidine-4-carboxamide^ 

N-(4.fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-{44(2-p^ 
5 yl)methyl]phenyl}-l,6-<lihydropyrimidine-4-carboxanu 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l,6-dihydropyrii^ 
carboxamide; 

10 N-(2,3-dimethoxyben2ryl>5-hydroxy-l-methyl-6-oxo-l,6^^ 
carboxamide; 

N-[4-fluoro-2-(trifluoromethyl)beiizyl]-5-hydroxy-l-m^ 
dihydropyriini<ttne-4-carboxamide; 

15 

N<3-^Moro-4-methylbenzyl)"5-hydroxy-l-methyl-6-oxo-l,6-dihydropyr^ 
carboxamide; 

5-hydroxy-N-[(lR,2S)-2-hydn>xy-23-dihydro-m-inden-l-yl]-l^ 
20 methylpiperazin-l-yl)iiiethyl]phenyl}-6-oxo-l,6-dihyd^^ 

N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2R)-2-(methoxymethyl)pyrroKdin-i- 
yl]methyl}phenyl)-l-methyl-6-oxo-l,6-dihydropyrimidine-4^ 

25 N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2S>-2-(methoxymethyl)pyrrolidin- 1- 
yl]methyl}phenyl)-l-methyl-6-oxo-l,6-dihydropyrimidine-4K:arboxaniide 

N-(4-fluorobenzyl)-2-(4-{[(4-fluorobenzyl)aimno]methyl}phenyl)-5-hy*^^ - 
methyl-6-oxo-l,6-dihydrdpyrimidine-4-carboxamide; 

30 

2«benzyl-N'<4-fluorobenzyl)-5-hydroxy-l-(2-morphoHn-4-yle^^^ 
dihydropyrimidine-4-carboxamide; 

l-[2-(dimethylamiho)ethyl]-N<4-fluorobenzyl>5-hydroxy-6-oxo-l^ 
35 dihydropyrimidine-4-caiboxamide; 
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N<4-fluorobenzyl)-5-hydroxy-6-oxo-l-(pyridin-3-ylmelh^^^ 
4-carboxamide; 

5 2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-^-oxo-l-(2-pyn:oUdin-l^ 
dihydropyiimidine-4-carboxainide; 

2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l-(2-piperidin4-^^^ 
dihydropyrinudine-4-carboxaimde; 

10 

2-(l-benzylpiperidin-2-yl)-NK4-fluorobenzyl)-5"hydroxy-l-m^ 
dihydropyriimdine-4-caiboxamide; 

N-(4-fluorobenzyl)-5-hydtoxy-l-methyl-2Kl-methylpip^^ 
15 dihycfropyriimdine-4-carboxaimde; 

2-(l-benzylpiperidin-3-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-m^ 
dihy(fropyriimdine-4-carboxamide; 

20 l-{3-[(dimethylaniino)methyl]benzyl}-N-(4-fluoro^^ 
dihydropyrimidine-4-carboxamide; 

N-(23Hiimethoxyben2yl>l-[2-(dimethylanuno)eti^^^ 
dihydropyrimidine-4-carboxaniide; 

25 

N-(23-dimeliioxybenzyl)-5-hydroxy-6-oxo-l-(pyridin-3-ylmethyl)-l,6- 
dihydropyrimidine-4-carboxainide; 

N4-(4-fluorobenzyl)-5-hydroxy-l-methyl-N2K2-morpholin^^ 
30 dihydropyrimidine-2,4-dicarboxamide; 

N-(4-fluorobenzyl>5-hydroxy-6K)xo-l-[3<pyrrondin-l-ylmeth^^^ 
dihydropyrimidine-4-carboxaimde; 
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N-(4-fluorobenzyl>5-hydroxy-l-[3-(morphoUn-4-ylmethyl)benzyl]-^^^ 
dihydropyrinii(Jine-4-carboxainicIe; 

N-(4-jauorobenzyl>5-hydroxy-l-{3-[(4-methylpiperazin-l-yl)methyl]benzyl}-6^^ 
5 i,6-dihydropyiiimdine-4-carboxaimde; 

N<4-fluoroben2yl)-5-hydroxy-6-oxo-l-{3-[(4-pyridin-2-ylpiperazin-l- 
yl)methyl]benzyl}-l,6-dihydropyriiiudine-4-caiboxamide; 

10 N-(4-fluoK)benzyl>5-hydroxy-l-[2-(moipholin-4-ylmethyl)benzyl]-^^ 
dihydiopyiiinidine-4-caiboxaniide; 

N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l-{2-[(4-pyriciin-2-ylpiperazinTl- 
yl)methyl]benzyl}-l,6-dUiydropyrimidine-4-caiboxamide; 

15 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-pyrrolidin-2-yl-l,6- 
dihydropyriimdine-4-carboxamide; 

N4-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-N2-(pyridin-2-ylmethyl>l,6^ 
20 dihydropyriimdin6-2,4-dicaiboxamide; 

N-(4^fluorobenzyl)-54iydioxy-l-(2-hydroxy-3-morpholm-4-ylpropyl)-6-oxo 
dihydropyriinidine-4-caiboxaimde; 

25 N-(4-fluorobenzyl)-5-hydroxy-l-[4-(moiphoUn-4-ylmethyl)benzyl]-6-oxo-l ,6- 
dihydiopyriniidine-4-carboxaniide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(2-morphoUn-4-ylethyl)-6-oxo-l,6- 
dihydropyriniidine-4-carboxaniide; 

30 

2-(2,2^iimethoxyethyl>N-(4-fluorobenzyl>54»ydroxy-l-inethyl-6-oxo-l,6- 
dihydropyriiiiidine-4-carboxaniide; 

2-<2,3-dmydro-lH-indoI-2-yl)-N-<4-fluoroben2yl>5-hydroxy-l-methyl-6-oxo-l,^^ 
35 . dihydropyriimdine-4-caiboxanude; 
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2-[2K4-benzoylpiperazin4-yl)e%l]-N-(4-fluorobenzyl)-5-hyte 
1 ,6-dihydropyriimdine-4-carboxaimde; 

5 2-[lKN,N-dimethylglycyl)piperidin-2-yl]-N<4-fluorobenzyl)-5-h^ 
0X0-1 ,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(l-methyl-23-dihy^^ 
oxo-l,6-dihydropyrimidine-4-carboxaiiude; 

10 

N<4-fluorobenzyl)-5-hydroxy-l-methyl-^-oxo-2-(l,2,3,4-tetrahy^^^ 
1 ,6-dihydropyrii3ridine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl--2Kl-methyl-l,23,4-te^ 
15 6-0X0-1 ,6-dihydropyriim<line-4-carboxamide; 

tert-butyl (2S,4R)-4-(benzyloxy)-2-(4~{ [(4-fluorobenzyl)aniino]carbonyl}-5-hydroxy- 

1- methyl-6-oxo-l,6-^hydropyriimdin-2-yl)pynrolidm 

20 tert-butyl (2S,4R)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-l-methyl-6- 
oxo-l,6-dihydropyrimidin-2-yl)-4-hydroxypyrroHdine-l-caibo 

2- [(2S,4R)^(benzyloxy)pyn:oHdin-2-yl]-N-(4-fluorobenzyl)-5-hy&^^ 
oxo- 1 ,6-dihydropyiiinidine-4-carboxaimde; 

25 

NK4-fluorobenzyI)-5-hydroxy-2-[(2S,4R)-4-hydroxypyrroUdin-2-y 
1 ,6-dihydropyriinidine-4-carboxainide; 

N-(4-nuorobenzyl)-5-hydroxy-2-[(2S,4R)-4-hydroxy-l-methylpyK^^ 
30 methyl-6-oxo-l ,6-(Hhydropyriinidine-4-caiboxaimde; 

2-[(2S,4R)-4-(ben2yloxy)-l-methylpyrToKdin-2-yl]-N-(4-fl^^ 
methyl-6-oxo-l,6-dihydropyriimdine-4-carboxa^ 
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2-[(2S,4R)-l-benzoyl-4-(ben2yloxy)pyn'oUdin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy^ 
methyl-^-oxo-l,6-(fihydropyiinridine-4-carboxaiDide; 

2-[l-(N^-dimethylglycyl)-23-dihydro-lH-indol-2-yl]-N-(4-fluorobenzyI)-^ 
5 i-methyl-6-oxo-l,6-dihydropyriimdine-4-carboxanude; 

2-(l-benzoyl-23-^hydro-lH4ndol-2-yl)-N<4-fluorobenzyI)-5-hydK)xy-l-methyl-6- 
oxo-l,6-dihydropyriimdine-4-cafboxaniide; 

10 N<4-fluarobeiizyl>5-hydroxy4-methyl-^K>xo-2-[l-(pyridin-^^^^ 
dihydio-lH4ndol-2-yl]-l,6-dihydn)pyiiimdine-4-caibpxamide; 

tert-butyl 3-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-l-methyl-6-oxo-l,6- 
dihydropyriinidin-2-yl)-4-methylpiperazine-l-carboxylate; 

15 

N-(4-fluorobenzyl)-5-hydroxy-l-me%l-2K4-methylmorpholiii-3-yl)-6-oxo-l,6- 
dihydropyrimidine-4-carboxamide; 

(+)_N-(4-fluoiobenzyl)-5-hydroxy-l-methyl-2-(4-methylmoipholin-^^^ 
20 dihydropyiiimdine-4-carboxamide 

(.).N^4.fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylmoiphoUn-3-yl)-6-oxo4,^ 
dihydropyriiDidine-4-carboxaiiiide 

25 2-(l-ethyl-23-dihydro-lH4ndol-2-yl>N-(4-fluorobenzyl)-5-hydroxy-l-methyI-6-oxo- 
l,6-dihydiopyriinidine-4-carboxainide; 

2-(l-benzoylpiperidin-2-yl>N-(4-fluoroben2yl)-5-hydroxy-l-methyl-6-oxo-l,6- 

dihydropyriimidine-4-caiboxaniide; 

30 . . 

NK4-fluon)benzyl>5-hydroxy-l-methyl-6-oxo-2-[l<pyridin-2-ylcarbonyl)piperidm^ 

2-yl]-l,6-dihydropyiiinidine-4-carboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyI-2-(2-methyl-l^,3,4-tetrahydroisoquinoUn-3- 

35 yl).6-oxo-l,6-dihydropyiimidine-4-carboxainide; 

-44- 



wo 03/035077 



PCT/GB02/04753 



2-(l-benzoylpyrrolidin-2-yl)-N-(4-fluorobeii2ryl)-5-hydroxy-l-m^ 
dihydropyrirnidine-4-carboxamide; 

5 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridm-2-ylc^^ 
2-yl]- 1 ,6-dihydropyriimdine-4-carboxamide; 

N-(4.fluorobenzyl)-5-hydroxy-l-methyl-2-(l-methylpyrroK^^^ 
dihydropyrimidine-4-carboxaimde; 

10 

2-[(2S,4R)-4-(beii2yloxy)-l-(pyridin-2-ylcarbonyl)pyiroK*^^ 
fluoroben2yl>5-hydroxy-l-methyl-6-oxo-l,6-dihydropyi±tni 

2-[l-(dimethylamino)-2-phenylethyl]-N-(4-fluorobenzyl)-5-hydroxy-l-^^ 
15 l,6-dihydropyrimidine-4-carboxaimde; 

2-[(2S,4R>l-benzoyl-4-hydroxypyn:oUdin-2-yl]-N-(4-fluorobeii2yl^ 
methyl-6K)XO-l ,6-dihydropyriinidine-4-carboxaim^ 

20 N-(4-fluorobenzyl)-5-hydroxy-2-(l-isobutyl-23-dihydro-lH-^^ 
0X0-1 ,6-dihydropyriimdine-4-carboxaimde; 

NK4-fluoroben2yl)-5-hydroxy-2<l-isopropyl-23-dihydro-lH-indol-2-yl>l-^^ 
oxo-l,6-dihydropyriniidine-4-carboxamide; 

25 

2-[l-(N,N-dimethylglycyl)pyixolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l-me%^ 
oxo-l,6-dihydropyriirddine-4-carboxamide; 

2-{ l-[(6-bromopyridin-2-yl)carbonyl]pyn:olidin-2-yl}-N-(4-fluorDben^^ 
30 l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxaiiiide; 

N«(4-fluoroben2yl>5-hydroxy-l-methyl-2-(l-methylpiperazm 
dihydropyriinidine-4-caiboxamide; 
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2-<l-benzoyl-4-methylpiperazm-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6^^ 
l,6-dihydiopyriinidine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-inethyl-6-oxo-2-[l-(pyridin-2-ylcarbonyl)-l,2,3.4- 
5 tetrahydroqmnolin-2-yl]-l,6-dihydropyriimdine-4-carboxam 

2-(l-acetylpyiToHdin-2-yl>NK4-fluorobe!n2yl)-5-hydroxy-l-methyl-6-oxo-l,6- 
dihydropyriinidine-4-carboxaniide; 



10 



15 



2-[l-(cyclopropylcarbonyl)pyrroUdin-2-yl]-NK4-flu<TObenzyl)-5-hydroxy-l-nw 
oxo-l,6-dihydropyrimidine4-carboxamide; 

N-<4-fluoiobenzyl)-5-hydroxy-l-methyl-2-[l-(me&ylsulfonyl)pyTOUdin-^^^^ 
l,6-dihy<icopyiiiiiidine-4-c2u:boxaniide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-[(4-methylmorpholin-3- 
yl)carbonyl]pyn^olidin-2-yl}-6-oxo-l,6-<fihydiopyrimdme-4-carboxaim 



2-(l ,4-dimethylpiperazin-2-yl)-N-<4-fluorobenzyl>5-hy(koxy-l-methy^^^ 
20 dihydropyriimdine-4-cart)oxarnide; 

N-(4-fluoiobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyri(fin-3-ylcarbonyl)pyiro^ 
2-yl]-l,6-^fihydropyrin)idine-4-carboxamide; 

25 2-[(2S,4R)-l-acetyl-4-(benzyloxy)pyiroHdin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l- 
methyI-^oxo-l,6-dihydropyrimidine-4-carboxainide; 

N-(4-fluorobenzyl)-5-hydroxy-2-(14somcotmoylpyrToUdin-2-yl)-l-methyl-6-oxo-l,6- 
dihydropyriimdine-4-carboxairdde; 

30 

2-{l-[(ethylaimno)caibonyl]pyiToUdin-2-yl}-NK4-fluorobenzyl)-5-hydroxy-l-^ 
6-oxo-l,6-dihydropyiimidine-4-carboxaniide; 

N-(4-fluoroben2yl)-5-hydroxy-l-methyl-2-{l-t(l-methyl-lH-iimdazol-2- 
35 yl)carbonyl]pyiToUdin-2-yl}-6K)xo-l,6-dihydropyriimdine-4-carboxamide; 
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2-[(2S,4R>l-acetyl-4-hydroxypyn-o]idin-2-yl]-N-(4-fluoro^^ 
methyl-6-oxc>-l,6-dihydropyriDGddine-4-carboxamide 

5 2-[l-(amlinocarbonyl)pynoKdin-2-yl]-N<4-fluorobenzyl)-5-hydroxy-l-m^ 
1 ,6-dihydropyri2nidine-4-carboxamide; 

2K4-ethyl-l-methylpiperazin-2-yl)-N<4-fluorobenzyl)-5-hydro 
1 ,6-dihydropyrimidine-4-carboxamide; 

10 

NK4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-[(l-oxidopyridin-2- 
yl)carbonyl]pyrroUdin-2-yl}-6-oxo-l,6-dihydropyrim 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyra2in-2-ylca^^ 
15 2-yl]-l,6-dihydropyriimdine-4-carboxainide; 

2-[(4R)-3-ace1yl-13"tfaiazoHdin-4-yl]-N-(4-fluorobenzyl)-5-h^ 
1 ,6-dihydropyrimidine-4-caiboxainide; 

20 N-(4-fluorobeiizyl)-5-hydioxy-l-methyl-2-[l-me1hyl-^ 
yI]-6-oxo-l ,6-dihydropyiimidme-4-carboxamide; 

NK4-fluorobeTizyl)-5-hydroxy-l-methyl-2K4-methylthiomoiphoK^^^ 
dihydropyriniidine-4-carboxaimde; 

25 

N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-l-methyl-6-oxo-2-[l-(^^ 
ylcarbonyl)pyrroUdin-2-yl]-l,6-dihydropyrimidine-4-carboxamide; 

2Kl-acetylpyrroHdin-2-yl)-N-[4-fluoro-2-(methylsulfonyl)^^ 
30 melhyl-6-oxo-l,6-dihydropyrimidine-4-carboxaim 

2-(3-acelyl-l,3-tMazoHdin-2-yl)-N-(4-fluon>benzyl)-5-hydroxy-l-^^ 
dihydropyriimdine-4-carboxamide; 
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2-(l-(acetylaiiiino)-l-methylethyl]-N-(4-fluoroben2yl)-5-hyd^^ 
1 ,6-dihydropyriinidine-4-carboxaimde; 

2-(l-acetylpynoUdin-2-yl)-N-(2-ethoxybeiizyl)"5-hydroxy4-methyl-6-oxo 
5 dihydix)pyriiiiidme-4-cari>oxainide; 

2-(4-acetyl-l-methylpiperazb-2-yl)-N-(4-fluorobeM^^ 
1 ,6-^ydropyriinidine-4--carboxanude; 

10 NK4-fluorobenzyl>5-hydroxy4-methyl-2-[l-melJiyl-4-(pyra2in^ 
ylcarbonyl)piperazin-2-yl]-6-oxo-l,6-dihydropyriimd^^^ 

2-(l-acetylpyrroUdm-2-yl>5-hydroxy-l-methyl-N-[2-(methyl^ 
dihydropyriniidine-4-carboxamide; 

15 

N-(4-fluorobenzyl)-5-hydroxy-2-{l-[(lH-iinidazol-5-ylcarbon^ 
methylethyl}-l-methyl-6-oxo-l,6-^hydropyriimdine-^ 

2-[l-benzoyl-4-(pyrazin-2-ylcarbonyl)piperazin-2-^^^ 
20 l-methyl-6-oxo-l,6-dihydropyiinddine-4-caA^ 

2-(4-benzoyl4-methylpiperazin-2-yl>N-(4-fluorobenzyl)-5-h^ 
l,6-dihydropyriinidine-4-carboxaimde; 

25 2-[4-(benzyloxy)-l-(pyra2in-2-ylcarbonyl)pyrToHdin-2-yl]-N-(4-fluoro^ 
hydroxy-l-methyl-6-oxo 1 ,6-dihydropyriinidine-4-<:arboxaimde; 

2-(l-acetylpynoUdin-2-yI>N-(23-dimethoxybenzy^ 
dihydropyriiiiidiiie-4-carboxainide; 

30 

2-(l-acetylpynoUdin-2-yl)-5-hydroxy-N-(2-inethoxybe^^ 
<Bhydropyriiiiidine-4-carboxamide; 

Nl-[l<4-{[(4-fiuorobenzyl)amino]carbonyl}-5-hydroxy-l-methyl^^ 
35 dihydropyriinidin-2-yl)-l-methylethyl]-N2J^I2-dimethyleA^^ 
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2-(l-acetylpyrrolidin-2-yl)-N-[2Kdimethylanjino)beiizyl]-5-^^ 
1 ,6-dihydropyrinudine-4-carboxamide; 

5 2-[(2S)4-acetylpyn:olidin-2-yl]-N-(4-fluQrobenzyl)-5-hydroxy-l-meA^^ 
dihy<fropyriimdme-4-caiboxaraide; 

N-(4-fluorobenzyl)-5-hydroxy-2-[4-hydroxy4-(pyrazin-2-^^^ 

1- methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxamide; 

10 

N-[l-(4-{[(4-fluorobenzyl)aimno]carbonyl}-5-hydroxy-l-methyl-^ 
dihydropyrimidin-2-yl>l-methylethyl]imi^^^ 

2- [(2S,4S)-l-acetyl-4-fluoropyrrolidin-2-yl]-N<4-fluorobeiizyl)-5-h^ 
15 6-oxo-l ,6-dihydropyriinidine-4-carboxainide; 

N-(4-fluorobenzylV5-hydroxy-l-methyl-2-{ 1-methyl-^ 
yl)carbonyl]pip^^^-2-yl}-6-oxo-l,6-dihydiopyrirmdm 

20 N-(4-fluorobenzyl^5-hydroxy-l-methyl-2-(l-methyl4-{[(5-meA^^^ 
2-yl)caibonyl]ainino}ethyl)-6-oxo-l,6-dihydropyriinidin^ 

l-[4-'({ [4-fluoro-2"(methylsulfonyl)benzyl]amino}carbonyl>5--hydroxy-l- 
methyl-6-oxc>-l,6-Kiihydropyriinidin-2-yl]-l-meA^^ 
25 dimethylethanediamide; 

2K4-acetyI-l,2-dimethylpiperazin-2-yl>N-(4-fluorobenzy^ 
oxo-l,6-dihydropyiiinidine-4-carboxaimde; 

30 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyri^ 
ylcarbonyl)pyiToUdin-2-yl]-l,6^dihydropyrinudine-4^ 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxch2-[l-(pyrimidin-5- 
ylcarbonyl)pyrroUdin-2-yl]-l,6-dihydropyriimdine-4-carboxam 

35 
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N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-methyl-l-[(lH-pyiazol-5- 
ylcarbonyl)aminp]ethyl}-6-oxo-l,6-dihydropyriimdine-4-carboxamide; 

2-[(2R,4R>l-acetyl^methoxypyrToUdin-2-yl]-N<4-fluorobeiizyl)-5-hydroxy-l- 
5 inethyl-6-oxo-l,6-dihydropyrimidine-4-carboxainide; 

2-{14(dimethylaimno)(oxo)acetyl]pyrroUdin-2-yl}-N<4-fluoroben2yl>5-hydio^ 
methyl-6-oxo-l,6-dihydropyrinudane-4-carboxainide; 

10 N-{l'[4K{[4-flu«ro-2<methylsulfonyl)benzyl]aniino}carbonyl)-5-hydroxy-^ 
6-oxo-l,6-dihydiopyiiimdinr2-yl]-l-methylethyl}iniidazo[2a-b][13]^ 
carboxamide; . 

2-[(2R,4R>l-ben2oyl-4-methoxypyrroHdin-2-yI]-N-(4-fluorobenzyl)-5-hydroxy-^ 
15 methyl-6-oxo-l,6-dihydropyriniidine-4-carboxainide; 

N-(4-nuorobenzyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-l-inethylpiperazm-^^^ 
methyl-6K)xo-l,6-dihydropyriimdine-4-carboxamide; 

20 2-[l,2-dimethyl-4-(methylsulfonyl)pipera2in-2-yl]-NK4-fluorobenzy^ 
methyl-6-oxo-l,6-dihydropyriinidine-4-carboxamide; 

N<4-fluoroben2yl>5-hydroxy-2-[(2S,4R)-4-methoxy-l-methylpyn:oUdin-2-yl]-l- 
methyl-6-oxo-l,6-dihydiDpyriimdine-4-carboxaiiude; 

25 

N-(4-fluorobenzylV5-hydroxy-l-methyl-2-{l-[(me%lsulfonyl)acetyl]pyrroUdin-2- 
yl}-6-oxo-l,6-dihydropyriinidine-4-carboxaniide; 

2-[(2S)-l-a(»tyl-4,4-difluoropyiroUdm-2-yl]-NK4-fluoiobenzyl)-5-hydro^ 
30 6-oxo-l,6-dihydropyriinidine-4-carboxainidfi; 

24(2R,4R>l-acetyl-4-ethoxypynx)Udin-2-^yl]-N-(4-fluoiobenzyl>5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyrimidin©-4-carboxaniide; 
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2-[(2S)-4.4"dmuoro-l-methylpyrrolidin-2-yl]-N-(4-fluor^^ 
methyl-6-oxo-l ,6-dihydropyriiiudine-4-carboxaimde; 

N-(23-dimethoxybenzyl)-5-hyckoxy-l-melliyl-6-oxo-2-[l-(pyridaz^^ 
5 ylcarbonyl)pyiroU(fin-2-yl]-l ,6-dihydropyriimdine-4-carboxam 

N-(4-fluorobenzyl)-5-hydroxy-l-meiaiyl-2-(l-methyl-l-{[morpho 
yl(oxo)acetyl]aiiiino}ethyl)-6-oxo-l,6-dihydropyrimidine-4-caA 

10 2-{ (2R,4R)-l-[(dimethylainino)(oxo)acetyl]-4-methoxypy^ 
fluc)robenzyl)-5-hydroxy-l-methyl-6-oxo-l,6-dihydropyrim 

2-[(2S)-4,4-difluoro- 1 -(pyrazin-2-ylcarbonyl)pyrroUdin-2-yl]-N-(4-fluorobenzyl)-5- 
hydroxy-l-methyl-6-oxo-l,6-dihydropyriinidine-4-carboxam 

15 

N-(4-fluorobenzyl>5-hydroxy4-methyl-2-{(2S,4S)-l-melhyl-4- 

[(melliylsulfonyl)amino]pyrroUdin-2-yl}-6-oxo-l,6-dihy^^ 

carboxamide; 

20 2-{ l.[(dimelhylainino)sulfonyl]pyrrolidin-2-yl}-N-(^^^ 
inethyl-6-oxo-l,6-dihydropyriimdine-4-carboxaim 

2-{(2R,4R)-4-ethoxy-l-[(methylamino)(oxo)acetyl]pyn-oHdi^^ 
fluorobenzyl)-5-hydroxy-l-me1hyl-6-oxo-l,6-dihydropyri^ 

25 

2-[(2S)-4,4-difluoro-l-(pyrida2in-3-ylcarbonyl)pyrrolidin-2-yl]-N-(4-fluo 
hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxamide; 

2-[(2S)-4,4-difliioro-l-(pyridin-2-ylcarbonyl)p}arolidin-^^^ 
30 hydroxy- l-methyl-6-oxo-l ,6-dihydix>pyriimdine-4-carboxamide; 

2-{(2S>l-[(dimethylamino)(oxo)acetylH,4-difluoropyrroU 
fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l,6-KJihydropyi^ 
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N-(4-fluorobenzyl)-5-hyckoxy-l-methyl-2-{l-[morpholin-4-yl(^^ 
2-yl}-6-oxo-l,6-dihydropyriinidine-4-carboxamide; 

2-{(2S)-l-[(dimethylamino)(oxo)acetyl]pyrroUdin-2-yl}-N-(4^^ 
5 hyckoxy-l-methyl-6-oxo-l,6-dihy(kopyrimidine-4-^ 

2-{(2S)-l-[(dimethylainino)(6xo)acetyl]pyrroKdm-^^^ 
methoxybenzyl)-5-hydxoxy-l-methyl-6-oxo-l,6-dihydropyr^ 

10 Nl-[l-(4-{ [(4-fluorobenzyl)aimno]carbonyl}-5-hyclroxy-l-methyl-6-oxo-l,^ 
dihydropyriim.din-2-yl)-l-meA^^ 

2-[(2S)-l-acetylpyTroUdin-2-yl]-N-(4-fluoro-2-methoxybenzyl>5 
6-oxo- 1 ,6-dihydropyriinidine-4--carboxaiiiide; 

15 

N-(4-fluorobenzyl)-2-[(2S,4S)-4-fluon)-l-methylpy^^ 
6K)XO-l,6-dihydiopyriinidme-4-caiboxaimde; 

2-{(2S,4S)-l-[(dime1hylamino)(oxo)acetyl]-4-fluor^^ 
20 fluorobenzyl)-5-hydtDxy-l-methyl-6-oxo-l,6^Mhydropyri 

Ni -[ l-(4- { [(3-cWoro-4-fluorobeiizyl)amino]carbon^ 
l,6-dihydropyriimdin-2-yl)-l-methylethyI]-N2J^^ 

25 and pharmaceutically acceptable salts thereof . 

Another aspect of the present invention is a compound selected from 
the group consisting of : 

30 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6K>xo-2-[l-(pyrazin-2-ylc^^ 
2-yl]-l,6-dihydropyrinQidine-4-carboxamide; 

2-[(2S,4R)-l-ben2oyl-4-hydroxypyn:olidin-2-yl]-N-(4-fluorobenzyl)-5-hyd^ 
methyl-6-oxo- 1 ,6-dihydropyrimidine-4-carboxanude; 

35 
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N-(4-fluorobenzyl)-5-hydroxy4-methyl-2-{l-[(l-oxidopyri 
yl)carbonyl]pyrToUdin-2-yl}-6-oxo-l,6-dihydropyriinidine-4-^ 

2<l-acetylpyrroUdin-2-yl)-N-(4-fluorobenzyl)-5.hydroxy«l-^^ 
5 dihydropyriniidine-4-carboxamide; 

2-[(2S,4R)-4-(benzyloxy)-l-(pyridin-2-ylcarbonyl)pyn:oU 
fluorobeiizyl)-5-hydroxy-l-methyl-6<»xo-l,6-daydropy^ 

10 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylm^ 
dihydropyriniidine-4-carboxaiiude; 

(+)-N<4-fluorobenzyl)-5-hydroxy-l-methyl-2<4-methylm^ 
dihydropyrimidine-4-carboxamide 

15 

(-)-N-(4-fluorobenzyl)-5-hydn)xy-l-methyl-2<4-methylmor^^ 
dihydropyrimidine-4-carboxamide 

N<4-fluorobenzyl>5-hydroxy-l-methyl-6-oxo-2-[l-(pyri^^ 
20 2-yl]-l ,6-dihydropyriiiudine-4-carboxaimde; 

NK4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridin^ 
telrahydroquinolin-2-yl]-l,6-dihydropyriimdine-4-caA 

25 2-[(2S,4R)-l-benzoyl-4-(benzyloxy)pyrroUdin-2-yl]-N<4-fluorobera^^ 
methyl-6-oxo-l,6-dihydropyrimidine-4-carboxaniide; 

2-[(2S,4R)-l-acetyl-4-(benzyloxy)pym>Kdin-2-yl]-N<4^^ 
methyl-6-oxcHl,6-dihydropyriniidine-4-carboxanude; 

30 

NK4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyri&^^ 
2-yl]-l,6-dihydropyriimdine-4-carboxainide; 

N-(4-fluorobenzyl)-5-hydroxy-2Kl-isonicotinoylpyn:oHdin-2-yl)-l-^^ 
35 dihydropyriimdine-4-carboxaniide; 
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2-(l,4-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hy(koxy-l-me^ 
dihydropyriinidine-4-carboxaniide; 

5 N<4-fluorobenzyl)-5-hy(lroxy-l-methyl-2-{l-[(l-methyl-lH-imidazol-2- 
yl)carbonyl]pynoUdin-2-yl}-6-oxo4.6-dihydropyrimidine-4-carboxainide; 

2-(l-benzoyipyiioUdin-2-yl)-N-(4-fluoroben2yl)-5-hydroxy-l-me%^ 
(fihydropyiimidihe-4-carboxainide; 

10 ^ 
N-(4-fluoiobenzyl)-54jydioxy-l-methyl-2-[l<methyl8ulfonyl)pynolidin-^^^^^ 

l,6-dihydropyriimdline-4-caiboxaiiiide; 

2-[(4R)-3-acetyl-13-thiazoUdin-4-yl]-N-(4-fiuorobenzyl>5-hydroxy-l-methyl^ 
15 l,6-dihydropyiinjidine-4-carboxanude; 

2-{l-[(ethylainino)carbonyl]pyirolidin-2-yl}-N-(4-fluorobenzy^ 
6-oxo-l,6-dihydropyrin)idine-4-caiboxamide; 

20 2-(4-ethyl-l-methylpiperazin-2-yl)-N-(4-fluorobenzyl>5-hydrox^ 
l,6-dihydropyriinidiiie-4-caiboxainide; 

2-[(2S,4R)-4-(benzyloxy)-l-methylpyiroUdin-2-yl]-N-(4-fluorobenzyl)-5-hy^^^ 
me%l-6-oxo-l,6-dihydropyriniidine-4-carboxainide; 

25 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridin-2-ylcaiboTiyl)-23- 
dihydro-lH-indol-2-yl]-1.6-dihydropyrimidine-4-caiboxanride; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2Kl-methyl-U3,4-tetrahydroqm^^^ 
30 6-oxo-l,6-dihydropyriniidine-4-caiboxanride; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(2-methyl-l^,3,4-tetrahy^^^^ 
yl>6-oxo-l,6-dihydiopyiiimdine-4-<:arboxamide; 
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2-[l-(dimethylamino)-2-phenylethyl]-N<4.fluor^^ 
l,6-(fihydropyrimidine"4-caiboxaimde; 

2-[(dimethylaiBiBo)(phenyl)methyl]-NK4-fluor^^^ 
5 1 ,6-dihycfropyrinudine-4-carboxainide; 

NK23-dimethoxyben2yl)-5-hydroxy4-methyl-2-[4-(morpholin 
oxo-l,6-dihydropyrimidine-4-carboxamide; 

10 and pharmaceutically acceptable salts thereof. 

Other embodiments of the present invention include the following: 

(a) A pharmaceutical composition comprising a compound of 
Formula (I) and a pharmaceutically acceptable carrier. 

(b) A pharmaceutical composition which comprises the product 
15 prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(J) and a pharmaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further 
comprising a therapeuticaUy effective amount of an HIV infection/AIDS treatment 
agent selected from the group consisting of HIV/AIDS antiviral agents, 

20 immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein flie HIV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 
nucleoside HIV reverse transcriptase inhibitors. 

25 (e) A combination useful for inhibiting HIV integrase. for treating 

or preventing infection by HTV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Foraxula (I) and a 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 
from the group consistmg of HIV/AIDS antiviral agents, immunomodulators, and 

30 anti-infective agents. 

(f) The combination of (e), wherein the HTV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HIV protease 
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV 
reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Formula (I). 

(h) A method of preventing or treating infection by HTV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula (I). 

(i) The method of (h), wherein the compound of Formula OD is 

. administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 
■ transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula OD. 
15 (k) The method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors 

Ql) A method of inhibiting HIV mtegrase in a subject in need 
20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method of preventing or treating infection by HIV in a 
subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 
25 (n) Amethodof preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 
30 preparation of a medicament for: (a) inhibiting HIV protease, (b) preventmg or 
treatmg infection by HIV, or (c) preventing, treating or delaying the onset of AIDS . 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/ADDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 
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Additional embodiments of the invention include the phannaceutical 
compositions, combinations and methods set forth in (a)-(n) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a phannaceutically acceptable 
salt. 

As used herein, the tenn "Ci-6 alkyl" (or "C1-C6 alkyl") means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. "Ci^ alkyl" means n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

The tenn "Co" as employed in expressions such as "Co-6 alkyl" means 

a direct covalent bond. For example, when Rl in Compound I is -Co-6 alkyl-O-Co-6 
15 alkyl-Rk, then Rl is -O-Rk when both alkyl groups are Co alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond. For 

example, the compound of Fonnula (U) has T as a substituent at the 2- 
position of the pyrimidinone ring, wherein s is an integer equal to zero, 1 or 2. When 

20 sis zero, the substituent has the following structure: T 

The tenn "-C1-6 alkyl-" refers to a Ci to C6 linear or branched alkyl 
group as just defined which is bivalent. It can alternatively be referred to as "Ci-e 
alkylene" or "Ci-6 alkanediyl". A class of alkylenes of particular interest with respect 
to the invention is -(CH2)l-6-. and sub-classes of particular interest include -(CH2)l- 

25 4-, -(CH2)1.3-. -(CH2)l-2-, and -CH2-. 

The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means linear or 

branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as weU as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl, 
and ethynyl (or acetylenyl). Similar terms such as "C2-3 alkynyl" have an analogous 

30 meaning. 

The term "C3-8 cycloalkyl" (or "C3-C8 cycloalkyF) means a cyclic 
ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl, 
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cyclobutyl,cyclopentyl,cyclohexyl.cycloheptyl,orcyclooctyl). The terms "C3-7 
cycloalkyl". "C3-6 cycloalkyl", "C5-7 cycloalkyl" and the like have analogous 

meanings. , „ 

The term "C3-7 azacycloalkyl" (or "C3-C7 azacycloalkyl ) means a 

5 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrroUdinyl, piperidinyl, or azepanyl). 

The term "halogen" (or "halo'O refers to fluorine, chlorine,.bromine 

and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Gi-6 haloalkyl" (which may alternatively be referred to as 
10 "C1-C6 haloalkyl" or "halogenated C1-C6 alkyl") means a Ci to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term "C1-4 haloalkyl" has an analogous meaning. The term "Ci-6 fluoroalkyl" has 

an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2)0^CF3(i.e.,liifluoromethyl, 2,2.2- 

15 trifluoroethyl.3,3,3-trifluoro-n-propyl,etc.). 

The term "carbocycle" (and variations thereof such as "carijocyclic" or 
"carbocyclyl") as used herein refers to (i) a C3 to Cg monocycUc, saturated or 
unsaturated ring, (ii) a C7 to C12 bicycUc ring system, or (iii) a Cii to C16 tricycUc 

ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 
20 ring or rings and each ring is saturated or unsaturated. The carbocycle maybe 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicyclic carbocycle" generally refers to a C7 to Cio bicyclic ring system 
in which each ring is saturated or unsaturated and two adjacent carijon atoms are 
25 shared by each of the rings in the ring system. Fused tricyclic carbocycles have an 
- analogous meaning. A subset of the fused bicycUc carbocycles are those bicycUc 
carbocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound, 
Representative examples of this subset include the f oUowing: 



30 
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The tenn "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual carbocyclic rings in the polyring systems are fused or 
attached to each other via a single bond. Suitable aryl groups include phenyl, 
5 naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as "heterocyclic" 
or "heterocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16- 
membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 

10 fused to the other ring or rings and each ring is saturated or unsaturated, and the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains one or more 
heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 heteroatoms) selected from 
N, O and S and a balance of carbon atoms (the monocylic ring typically contains at 
least one carbon atom and the ring systems typically contain at least two carbon 

15 atoms); and wherein any one or more of the nitrogen and sulfur heteroatoms is 

optionally be oxidized, and any one or more of the nitrogen heteroatoms is optionally 
quatemized. The heterocyclic ring may be attached at any heteroatom or carbon atom, 
provided that attachment results in the creation of a stable structure. When the 
heterocyclic ring has substituents, it is understood that the substituents may be 

20 attached to any atom in the ring, whether a heteroatom or a carbon atom, provided that 
a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
"saturated heterocyclic" generally refers to a heterocycle as defined above in which 
the entire ring system (whether mono- or poly-cyclic) is saturated. The term 

25 "saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl, 
pyrazolidinyl, imidazolidinyl, oxazohdinyl, isoxazolidinyl, morphoUnyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrof uryl (or 

30 tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
"heteroaromatic" (alternatively "heteroaryl") generally refers to a heterocycle as 
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25 



defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The term "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O andS. Representative examples of heteroaromatic 

5 rings include pyridyl,pyiiolyl.,pyrazinyl,pyrimidinyl.pyridazinyl,thienyl (or 
thiophenyl), thiazolyl. furanyl, imidazolyl, pyrazolyl. triazolyl. tetrazolyl. ox^^^^^ 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl,andthiadiazolyl. 

Representative examples of bicycUc heterocycles include 
benzotriazolyl. indolyl, isoindolyl. indazolyl, indolinyl. isoindoUnyl, quinoxalinyl, 

10 quinazolinyl. cinnolinyl, chromanyl, isochromanyl, tetrahydroquinolinyl, quinolinyl. 
tetrahydroisoquinolinyl. isoquinolinyl. 23-dihydrobenzofuranyU 2,^drobenzo- 

1.4.dioxinyl (i.e., '^0^),iniidazo(2.1-b)(l,3)thiazole, (i-e-. ^^).aBd 

benzo-l,3-dioxolyl (i.e., ). In certain contexts herem. is 

alternatively referred to as phenyl having as a substituent methylenedioxy attached to 

15 two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 

phenothiazinyl, carbazolyl. beta-caiboUnyl, tetrahydro-beta-carbolinyl, acridinyl, 
phenazinyl, and phenoxazinyl. 

Unless expressly stated to the contrary, an "unsaturated" ring is a 
20 partiallyorfullyunsaturatedring. For example, an •'unsaturated monocycUc C6 
carbocycle" refers to cyclohexene,cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
inclusive. For example, a heterocycle described as containing from "1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra Rb, Rc. Rk etc.) occurs more than one 
time in any constiment or in Formula I or in any other formula depicting fflxd 
describing compounds of the invention, its definition on each occurrence is 
independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 

30 compounds. . . j 

The term "substituted" (e.g.. as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
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substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed. 

The compounds of the present invention may have asymmetric centers 
and may occur, except when specifically noted, as mixtures of stereoisomers or as 
5 individual diastereomers, or enantiomers, with all isomeric forms being included in 

the present invention. 

The N-substituted hydroxypyrimidinone compounds of the present 
invention may also occur as tautomers thereof. It is understood that the present 
invention includes all tautomers of the hydroxypyrimidinone compounds of Formula 

10 I, both singly and in mixtures. 

The compounds of the present invention are useful in the inhibition of 
HTV integrase, the prevention or treatment of infection by human inomunodeficiency 
virus (HTV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying flie 

15 onset of AIDS, or preventing or treating infection by HIV is defined as including, but 
not limited to, treatment of a wide range of states of HTV infection: AIDS, ARC 
(ADDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HTV by such means as blood 

20 transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

The compounds of this invention are useful in the preparation and 
execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 

25 screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or determining die binding site of other 
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are conmiercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 

30 for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, Ai. et al„ /. Virol 1996, 70: 1424-1432, for 
recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; (ii) the strand transfer reaction is performed in the presence of 
inhibitor in 2.5 mM MgCla using 0.5 to 5 nM of a 3' ETTC labeled target DNA 

35 substrate as described in WO 02/30930 and (iii) strand transfer products are detected 
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using an alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent 
alkaline phosphatase substrate. Representative compounds (e.g.. the compounds set 
forth in Table 1 below) tested in the integrase assay demonstrated ICso's of about 5 

• micromolar or less. 
5 Further description on conductingthe assay using preassembled 

complexes is found in Hazuda et al.. /. Virol. 1997, 71: 7005-7011; Hazuda et al.. 
Drug Design and Discovery 1997. 15: 17-24; and Hazuda et al.. Science 2000, 287: 
646-650. 

Certain compounds representative of the present invention have also 
10 been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells, 

conducted in accordance with Vacca, JP. et al., Proc. Natl Acad. Set. USA 1994, 91: 
4096. These compounds demonstrated IC95's of about 20 micromolar or less. 

The compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. The term "pharmaceutically acceptable 
15 salt" refers to a salt which possesses the effectiveness of the parent compound and 
which is not biologically or other>yise undesirable (e.g., is neither toxic nor otherwise 

deleterious to the recipient thereof). Suitable salts include acid addition salts which 
may. for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
20 acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 
compounds of the invention carry an acidic moiety, suitable pharmaceutically 
. acceptable salts thereof can include aDcaU metal salts (e.g., sodium or potassium salts), 
alkaUne earth metal salts (e.g., calcium or magnesium salts), and salts formed with 

suitable organic ligands such as quaternary ammonium salts. Also, in the case of an 
25 acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 
be employed to modify the solubility or hydrolysis characteristics of the compound. 

For the purpose of preventing or treating HIV infection or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
30 intramuscular, intrastemal injection or infusion techniques), by inhalation spray, or 
rectaUy, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of tiie compound and conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
35 compound) in reference to a compound of the invention mean providing the 
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compound or a prodrug of the compound to the individual in need of treatment. 
When a compound of the invention or a prodrug thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
5 concurrent and sequential provision of the compound or prodrug and other agents. 

As used herein, the term "composition" is intended to encompass a 
product comprising the specified ingredients in the specified amounts, as well as any 
product which results, directly or indirecdy, from combining the specified ingredients 

in the specified amounts. 
IQ By "pharmaceutically acceptable" is meant that the ingredients of die 

pharmaceutical composition must be compatible with each other and not deleterious 

to the recipient thereof. 

The term "subject" (alternatively referred to herein as "patient") as used 
herein refers to an animal, preferably a manunal, most preferably a human, who has 

15 ■ been the object of treatment, observation or experiment. 

The term "therapeutically effective amount" as used herein means that 
amount of active compound or pharmaceutical agent tiiat elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
researcher, veterinarian, medical doctor or other clinician, which includes alleviation 

20 of die symptoms of the disease being treated When flie active compound (i.e., active 
ingredient) is administered as die salt, references to the amount of active ingredient 
are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 

25 preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 
suppositories. These compositions can be prepared by methods and contain 
excipients which are well known in tiie art. Suitable metiiods and ingredients are 
described in Remington's Pharmaceutical Sciences . 18*** edition, edited by A. R. 
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its 

30 entirety. 

The compounds of this invention can be administered orally in a 
dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight per day 
in a single dose or in divided doses. One preferred dosage range is 0.01 to 500 mg/kg 
body weight per day orally in a single dose or in divided doses. Another preferred 
35 dosage range is 0.1 to 100 mg/kg body weight per day orally in single or divided 
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15 



doses. For oral administration, the compositions can be provided in the form of 
tablets or capsules containing 1.0 to 500 milligrams of the active ingredient, 
particularly 1, 5, 10, 15, 20, 25, 50, 75. 100, 150, 200, 250, 300, 400. and 500 
milUgrams of the active ingredient for the symptomatic adjustment of ttie dosage to 
the patient to be treated The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 

particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HIV 

integrase inhibitor compounds of the present invention with one or more agents useful 
in tiie treatment of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whetiier at periods of pre-exposuie and/or 
post-exposure,incombinationwitiieffectiveamountsof oneormoreof the 
HIV/AIDS antivirals, imunonaodulators, antiinfectives, or vaccines useful fortijeating 
HIV infection or AIDS. Suitable antiviral agents include those Usted in the following 
Table: 



20 



ALS 



Drug Name 



Manufacturer 
{Tradename and/or 
Location) 



Indication (Activity) 



abacavir 
GW 1592 
1592U89 

abacavir + lamivudine + 
zidovudine 

acemannan 
ACH 126443 



acyclovir 



Glaxo Welcome 
(ZIAGEN®) 

GlaxoSmithKline 

(TnuzrviR®) 

Carrington Labs 
(Irving, TX) 

AchillionPharm. 



Burroughs Wellcome 



mV infection, AIDS, ARC 
(nRH) 

HIV infection, AIDS, ARC 
(nnRTI) 

ARC 

HIV infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with AZT 
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AD-439 
AD-519 

adef ovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 

amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
LM427 

antibody which neutralizes 
pH labile alpha aberrant 
Interferon 

AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG-1549. S-1153) 

CI-1012 

cidofovir 

curdlan sulfate 



Tanox Biosystems 
Tanox Biosystems 
Gilead 

Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 

AnorMed 

Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(DubUn, OH) 
Erbamont 
(Stamford, CT) 

Advanced Biotherapy 
Concepts (Rockville, 
MD) 

Aronex Pharm 

Bristol-Myers-Squibb 
(ZRIVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Wamer-Lambert 
Gilead Science 

AHPharmaUSA 



mV infection, AIDS, ARC 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTT) 

ARC, PGL, HIV positive, 
AIDS 

Kaposi's sarcoma, HTV, in 
combination w/Retrovir 

HTV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

HTV infection, AIDS, 
ARC(PD 

ARC 



AIDS, ARC 

HIV infection, AIDS, ARC 
HIV infection, AIDS, ARC 
(PI) 

AIDS-associated diseases 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC(PD 

HTV infection, ADDS, 
ARC (nnRTI) 

HTV-l infection 

CMV retinitis, herpes, 
papillomavirus 

HTV infection 
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cytomegalovirus immune 
^obin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zalcitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
.DPC681&DPC 684 
DPC961&DPC083 
emvirine 



ELIO 

efavirenz 
(DMP 266) 

famciclovir 

emtricitabine 
FTC 

emvirine 



Medlmmune 



Syntex 



Pharmacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Chem. Ind 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 
(HIVID®) 

Bristol-Myers Squibb 
(VIDEX®) 

DuPont 

DuPont 



HBY097 

i. 

hypericin 



Triangle Pharmaceuticals 
(COACnNON®) 

Elan Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSUVA®) 
Merck (STOCRIN®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVmACEL®) 
Emory University 

Triangle Pharmaceuticals 
(COACTINON®) 

Hoechst Marion Roussel 
VIMEU Phann. 



. CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HTV infection, AIDS, 
ARC (nnRTI) 

AIDS.ARCHTV 
positive asymptomatic 

HIV infection, AIDS, ARC 
(nRTI) 



HIV infection, AIDS, ARC; 
combination with AZr/d4T 
(nRTD 

HIV infection, AIDS, ARC 
(PD 

HIV infection AIDS, ARC 
(nnRTRi) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection 



HIV infection, AIDS, 
ARC (nnRTD 

herpes zoster, herpes 
simplex 

HIV infection, AIDS, ARC 
(nRTI) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection. AIDS, ARC 
(nnRTI) 

HIV infection, AIDS, ARC 
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recombinant human 
interferon beta 

interferon alf a-n3 

indinavir 



Triton Biosciences 
(Almeda, CA). 

Interferon Sciences 

Merck (CRDCIVAN®) 



ISIS 2922 
JE2147/AG1776 

KNI-272 
lamivudine, 3TC 

lobucavir 

lopinavir(ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 

mozenavir 
(DMP-450) 

nelfmavir 
nevirapine 



novapren 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPim®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALBIRA®) 

AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Novaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Behnont, CA) 

Progenies 



AIDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

mV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZr/ddl/ddC 
(PD 

CMV retinitis 

fflV infection, AIDS, ARC 
(PD 

HIV-assoc. diseases 

HIV infection, AIDS, 
ARC; also with AZT 
(nRTI) 

CMV infection 

HIV infection, AIDS, ARC 

(PD 

HIV infection, ADDS, ARC 
(PD 

HIV infection. AIDS, ARC 
(PD 

HIV infection, AIDS, 
ARC (PD 

HIV infection. AIDS. 
ARC(nnRTD 

HIV inhibitor 

HTV infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



HIV infection, AIDS, ARC 
(attachment inhibitor) 
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PRO 140 

trisodium 
phosphonofonnate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 
TAK-779 

tenofovir 

tipranavir (P>nJ-140690) 

TMC-120&TMC-125 

TMC-126 

valaciclovir 

virazole 
ribavirin 

zidovudine; AZT 



Progenies 

Astra Pharm. Products, 
Inc 

Pharmacia Upjohn 
Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(ZERTT®) 

Trimeris 

Takeda 



Gilead(VIREAD®) 
Boehringer Ingelheim 
Tibotec 
Tibotec 

Glaxo Wellcome 

Viratek/ICN (Costa 
Mesa, CA) 

Glaxo Wellcome 
(RETROVIR®) 



HIV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

HIV infection, AIDS, ARC 
(PI) 

mV infection, AIDS 

mv infection, AIDS, 
ARC 

inV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (PD 

HrV infection, AIDS, ARC 
(nRTI) 

mv infection, AIDS, ARC 
(fusion inhibitor) 

HIV infection, AIDS, ARC 
(injectable CCR5 receptor 
antagonist) 

HIV infection, AIDS, ARC 
(nRTI) 

HIV infection, AIDS, ARC 
(PI) 

fflV infections, AIDS, ARC 
(nnRTO 

mv infection, AIDS, ARC 
(PI) 

genital HSV& CMV 
infections 

asymptomatic HIV positive, 
LAS, ARC 

mv infection, AJDS, ARC, 

Kaposi's sarcoma in 
combination with other 
therapies (nRH) 
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PI = protease inhibitor 

nnRTI = non-nucleoside reverse transcriptase inhibitor 
nRH = nucleoside reverse transcriptase inhibitor 

5 A compound of the present invention can also be administered in 

combination with another mv integrase inhibitor such as a compound described in 
WO 99/62513,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/385 14, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more HIV/AIDS antivirals, immunomodulators, antiinfectives. or vaccines useful for 

15 treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS antivirals, immunomodulators, anti-infectives or 
vaccines is not limited to those listed above or listed in the above-referenced Table in 

20 WO 01/38332, but includes in principle any combination with any pharmaceutical 
composition useful for the treatment of AIDS. The HTV/AIDS antivirals and other 
agents will typically be employed in these combinations in their conventional dosage 
rangps and regimens as reported in the art, including the dosages described in the 
Ph ysicians^ Desk Reference , 54^^ edition. Medical Economics Company, 2000. The 

25 dosage ranges for a compound of the invention in these combinations are the same as 

those set forth above. 

Abbreviations used in the instant specification, particularly the 

Schemes and Examples, include the following: 

AIDS = acquired inomunodeficiency syndrome 
30 ARC = AIDS related complex 

BOC or Boc = t-butyloxycarbonyl 
Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (altemativeLy, benzyloxycarbonyl) 
35 DMAD = dimethylacetylenedicarboxylate 
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DMAP = dimethylaminopyridine 
DMF = N J^-dimethylfonnamide 
Et = ethyl 

EtOAc = ethyl acetate 
2 HA-MS = flow injection analysis mass spectrometry 

mV = human immunodeficiency virus 
HPLC = high performance Uquid chromatography 
m-CPBA = meta-chloroperbenzoic add 
Me = methyl 

jQ NMP=N-methylpyrrolidinone 

NMR = nuclear magnetic resonance 

Ph = phenyl 

TFA = trifluoroacetic acid 

THF = tetrahydrofaran 
The compounds of the present invention can be readily prepared 

according to the following reaction schemes and examples, or modifications thereof. 

using readily available starting materials and reagents. In these reactions, it is also 

possible to make use of variants which are themselves known to those of ordinary 

skill in this art. but are not mentioned in greater detail. Furthermore, other methods 

for preparing compounds of the invention will be readily apparent to the person of 

ordinary skill in the art in light of the following reaction schemes and examples. 

Unless otherwise indicated,"aU variables are as defined above. 

The compounds of the present invention can be prepared by coupling 

suitable substituted alkyl l-alkyl-1.6-dihydro-5-hydroxy-6-oxopyrimidine-4- 
25 carboxylates (or caiboxyUc acids or haUdes) mth the appropriate amines, as 

represented by Scheme 1. In the scheme. P is H or a protective group, typically an 
ester (e g , benzoate or pivalate) that is normally removed under the conditions 
employed to convert the the methyl ester to the amide. The ester protective group is 
typically used to purify the 2-substituted-5.6 dihydioxypyrimidine-4^arboxylates 
after their synthesis when the unprotected product camiot be crystallized from the 
reaction cmde and/or for synthetic reasons. 
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Scheme 1 

O 

R' 



1 np r2 1 



^'^ o o 



>3 



1-2 



Compound I 



Methods for coupUng carboxylic acid derivatives with amines to form 
carboxamides are well known in the art. Suitable methods are described, for example, 
5 in Jerry March, Advanced Organic Chemistry , 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, rnm prehensive Organic Tran sfonnations. VCH PubUshers Inc. 1989, 

pp 385-438, or routine variations thereof. 

Methyl l-alkyl-l,6-dihydio-5-hydroxy-6-oxopyrimidine-4-caiboxylates 

10 of formula 1-2 can be prepared as shown in Scheme 2, wherein amidoxime 2-1 can be 
reacted with DMAD in an appropriate solvent and at a suitable tempMatuie to ^ve the 
intermediate dihydroxypyrimidine 2-2, followed by protection of the 5-hydroxy group 
in 2-2 with a suitable protecting agent such as benzoate or pivalate to give 2-3, and 
then alkylation of nitrogen-l to afford 1-2. This procedure is described in the 

15 literature [Culbertson et al., / Heterocycl. Chem. 1979, 16 (7): 1423-24]. 

Dihydroxypyrimidine 2-2 can be isolated or directly protected to give 2-3. The alkyl 
group can be introduced on Ni by reaction of 2-3 with an alkylating agent in the 
presence of an inorganic base (e.g., cesium carbonate). If a mixtiffe of N- and O- 
allcylated derivatives results, the desired N-alkylated product 1-2 can be separated by 

20 flash chromatography. Scheme 2 is exemplified in Example 1. 



-71- 



wo 03/035077 



PCT/GB02/04753 



Scheme 2 



N 

.A 

2-1 



.OH 



1) DMAD 



NHa 2) heating; 
solvent 



OH 



OH 



N 
2-2 



o 



OCHa 



protection 



P* = protective 
group 




base 
[x = halo] 




OCHg 



Methyl l-alkyl-l,6-dihydro-5-hydroxy-6-oxopyrimi(tine-4^^ 
5 of fonnula 1-2 can be prepared as shown in Scheme 3, wherein an N-alkylamidoxime 
3-1 can be reacted with dimethylacetylenedicarboxylate to give the unprotected 1-2 
(P=H). The unprotected compound can be isolated as such or it can be converted to 
1-2 by reaction with a suitable protecting group. Scheme 3 is exemplified in Example 
2. 



10 



Scheme 3 



^OH 



NH 2) heating; 
solvent 
3-1 3) protection 



1)DMAD '^^"-N-'^^x^^'^ 
3nt ■ " 11 



1-2 



OCHs 



P* = protective 
group 



Amidoximes 2-1 and 3-1 are prepared from the corresponding nitrilps 
15 by chemistry described herein (see Example 1, Step 1 and Example 2, Step 2). 



-72- 



wo 03/035077 



PCT/GB02/04753 



Nitriles can be prepared from carboxylic acids by various procedures known in the art, 
including, for example, conversion to carboxamides by the procedure of of Pozdnev 
(Tetrahedron Lett. 1989, 30: 5193) (see also. Example 6, Step 2), and dehydration of 
the amide by the procedure of Waldmann {Tetrahedron 1994. 50: 11865) (see also, 

5 Example 6, Step 3). 

Compounds of the present invention of general formula 3-3 or 3-6 can 
be prepared in accordance with Scheme 3, Parts 1 and 2, wherein haloderivative 3-1 
or 3-4 can be synthesized by the brontiination or chlorination of a suitable substrate 
affording a -CH2Br, -CH2CI, -CHBr-, or -CHCl- group, followed by displacement of 

10 the halogen with a nucleophile ("Nu") such as an amine, thiol, or alcoholate to obtain 
the nucleophile-substituted methyl ester intermediate 3-2 or 3-5, which need not be 
isolated. Elaboration of the methyl ester functionality into the carboxamide will 
afford the final product 3-3 or 3-6. Scheme 3 is exemplified in Example 5. 

15 Scheme 3 -Parti 



O 
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Nu 



OCH3. 



3-4 

(h) = carbocycle. heterocycle, 
^ or alky! 

p = H or protective group 
X = ClorBr 
Nu = nucleophile 
R« = Horalkyl 



3-5 



I 




3-6 



Scheme 4 depicts the preparation of compounds of the invention that 
contain an alkylated aliphatic amine in the substituent at the 2 position. Nitrogen^ 
alkylation is achieved via a reductive amination or alkylation. The nitrogen alkylation 
can be petfonned before fomiation of the amide (via 4-3) or after formation of the 
amide (yia 4-2) depending on the substrate, with suitable deprotection as necessary. 
Scheme 4 is exempUfied in Examples 6 to 8 below. 
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Scheme 4 




X 



OCHj 



1 




(4) 



H 



= a heterocycle \n which a 
basic amine with 1 or 2 H's 
is part of or attached to the 
ring; or an alkyi substituted 
with a basic amine with 
1 or2H's 
p = H or protective group 
rP R*'=:H, all^yl, oraryl 
X = halogen 



O 

RpAp^q 




OCH3 




Compounds of the present invention with general formula 5-3 
containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2- 
position, can be prepared foUowing Scheme 5. Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyrimidine core provides compound 5-2, which 
can be elaborated into the final amide 5-3 by reaction of a suitable amine in a polar 
solvent Scheme 5 is exemplified in Examples 9 to 12 below. 



10 
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Scheme 5 



acylation or 
sulfonylation 



5-1 



B ) = a heterocycle in which a 
basic amine with 1 or 2 H's 
is part of or attached to the 
ring; or an alky! substituted 
with a basic amine with 
1 or2H's 
X = C or S 

n = 1ifXisC 
n=2ifXlsS 
P = H or protective group 
= all<yr, aryl, or heterocycle 




OCHa 



o 

- I . ■ 



/ 



.OH 



\^ 0 

I 

R"''^^(0)n 



5-3 



10 



The preparation of compounds that feature a carboxamide at the 2 
position of the pyrimidine core can be achieved as shown in Scheme 6, wherein a 
starting material bearing a 2-ethyl- and a 4-methylcaiboxyIate functionality (6-1) is 
employed. This strategy will allow the regioselective elaboration of the 4-methyl 
ester into the carboxamide by reaction with a suitable amine. The other ester bond in 
the 2 position can then be further elaborated. Scheme 6 is exemplified in Example 13 
below. 
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Scheme 6 




Compounds of the present invention of f omula 7-2 can be prepared by 
5 reaction of aldehydes or ketones 7-1 with suitable amines under reductive alkylation 
conditions, as shown in Scheme 7. Scheme 7 is exempHfed in Example 14 below. 
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Scheme 7 




HN 




(c^ = absent, alkyl. or aryl 

P = H or protective group 

R* = H, alkyl, or aryl 

R* = H. alkyl, or aryl 

.R'' = alkyl or aryl, 

or R^ and R^ together with the N 

to which they are attached form 
. an N-containing heterocycle 



In the processes for preparing compounds of the present invention set 
5 forth in the foregoing schemes and exempUfied in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive under the 
reaction conditions employed and/or in the presence of the reagents employed. Such 
sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Acisprdirigly, 
10 it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concemed. Protection can be achieved by means of conventional - 
. protecting groups, such as those described in Protective Groups in Organic Chemistry, 
ed. J.F.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts, 
Protective Groups in Organic Synthesis . John Wiley & Sons, 1991. The protecting 
15 groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 
substituents at the 2-position of the pyrimidinone ring) with, for example, a Boc or 
Cbz group or to protect hydroxy (e.g., the 5-hydroxy group on the pyrimidinone ring) 
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with, for example, a benzoyl or benzyl group. The Boc group can be removed by acid 
treatment (e.g., TFA) either before or after formation of the final amide at C-6 of the 
pyrimidinone nucleus. The Cbz and benzyl groups are typically removed by catalytic 
hydrogenation or under strong acid conditions, either prior to or following fonnation 
5 of the final amide. The benzoyl group can be removed concurrently with the 

formation of the final amide. Examples 6 and 12 below illustrate the use of a Boc 
protective group and of Boc, benzoyl and benzyl protective groups in the preparation 
of compounds of the invention. 

10 Scheme 8 



O 




The preparation of compounds that feature a bis oxalamide at the 2 
position of the pyiimidine core can be achieved as shown in Scheme 8, wherein a 
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Starting material bearing a basic nitrogen at the 2- position of the pyrimidine 
carboxyamide (8-1) is employed. This strategy will allow to obtain the final . 
compound (8-3) following two possible procedures: by simple coupling of 
monoamide oxalic acid to the amine (8-1) or by the acylation of the basic nitrogen of 
5 (8-1) with dimethyl oxalate to give the ester intermediate (8-2) that is converted to the 
final compound by heating in presence of amine in appropriate solvent. Scheme 8 is . 
exemplified in Examples 17, 18, and 20 below. 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
10 the invention. . 

EXAMPLE 1 

Methyl 5-(benzoyloxy)-2-[l-(/6r/-butoxycarbonyl)pyrrolidin-2-yl]-l-methyl-6-oxo- 
l,6-dihydropyrimidine-4-carboxylate 



15 



u 

V-N O 



Step 1 : Tart-butyl-2-[aniino(hydroxyimino)methyl]pynoUdine-l-<ar^ 

.OH 



'Boc 



A solution of hydroxylamine hydrochloride (1 .0 eq.) in MeOH was 
20 added at 0 °C to a solution of KOH (1 .0 eq.) in MeOH. The resulting reaction mixture 
was filtered and added to a solution of terf-butyI-2-cyanopyrrolidine-l-carboxylate 
(1.0 eq.) in methanol and stirred at 40 °C for 2 h.The solvent was removed in vacuo 
and the residue treated with water, the solid was filtered and washed with a nMxture of 



-80- 



wo 03/035077 



PCT/GB02/04753 



Et20: Petroleum Ether 1 : 1 to afford the title compound as a white solid as a mixture 
of rotamers by NMR. 

^H-NMR (DMSO'de, 400 MHz) 5 8.92 (s, 1 H), 5.35 (s,l H), 5.15 (s, 1 H), 4.25 (bs, 
0.5 H), 4.10 (s, 0.5 H), 3.40-3.30 (m, 1 H), 2.10-1-70 (m, 4 H), L40 (s, 4.5 H),L35 
5 (s, 4.5 H), one signal is obscured by water. 

Step 2 : Methyl 5-(benzoyloxy)-2-[l-(rerf-butoxycarbonyl)pyn:oKdin-2-yl]-6- 

hydroxypyrimidine-4-carboxylate 



OH 




Boc 



10 A solution of the product of Step 1 (1.0 eq.) and dimethyl 

acetylenedicarboxylate (1.05 eq.) in CHCI3 was lefluxed for 3 h. The reaction mixture 
was concentrated and the crude product was used direcfly in the next step without 
fiirthor purification- The crude product was dissolved in xylene and refluxed for 24 h. 
The solvent was removed in vacuo and the crude was dissolved in pyridine. Benzoic 

15 anhydride was added (1.5 eq.). The reaction mixture was stkred at room temperature 
until the starting material was consumed as determined by MS analysis. The reaction 
mixture was concentrated, and the resulting oil was diluted with ethyl acetate and 
washed with IN HCl solution, saturated NaHCOs solution, saturated NaCl solution. 
The crude oil obtained after organic solvent evaporation was purified by flash 

20 chromatography to obtain the title compound as a yellow solid. 

^H-NMR (CDCI3, 400 MHz) 5 12.08 (bs, 1 H), 8.18 (d, 7= 7.6 Hz, 2 H), 7.64 (t. 7= 
7.4 Hz, 1 H), 7.50 (t, J = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H). 2.00-1.70 (m, 2 H), L50 (s, 9 H). 
MSm/z444(M+H)^ 

25 

Step 3 : Methyl 5-(benzoyloxy)-2-[l-(rert-butoxycarbonyl)pyrrolidin-2-yl]-l- 

methyl-6-oxo- 1 ,6-dihydropyrimidine-4-carboxylate 
To a stirred solution of the product of Step 2 (1.0 eq.) in THF, CS2CO3 

was added (1.2 eq.) followed by the addition of CH3I (2.0 eq.). The reaction was 
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Stilted at 40'*C until the starting material was consumed as detennined by MS 
analysis. The reaction was concentrated and the residue taken up with EtOAc, washed 
with 1 N HCl, saturated solution of NaHCOj and brine. The organic phase was dried 
over anhydrous Na2S04, filtered and concentrated. Reaction crude showed 3.4: 1 ratio 
5 N (desired product) versus O methylation. The title product was purified by flash 
column chromatography (EtOAc: Petroleum Ether = 1:1) and obtained as a 1:1 
mixture of rotamers by NMR. ' 

»H-NMR(CDCl3,400MHz)68.12(d,/=7Hz,2H),7.58(t./= 7 Hz, 1 H). 7.46 (t, 

7 = 7 Hz, 2 H), 4.97-4.95 (m, 0.5 H), 4.87-4.83 (m, 0.5 H), 3.74 (s, 1.5 H), 3.72 (s, 1.5 

10 H). 3.63 (s, 1.5 H). 3.59 (s, 1.5 H), 3.56-3.42 (m,l H), 2:40-2.25 (m. 5 H), 1.41 (s, 4.5 

H), 1.25 (s, 4.5 H). 

MS m/z 458 (M+H)*. 

Also obtained was the 0-methylated compound of formula: 




Boc 



15 as amixture of rotamers by NMR. ^H-NMR (CDCl3.400MHz) 5 8.21 (d, 7= 7.6 Hz. 
2H), 7.72 (t, 7 = 7.6 Hz, IH), 7.56 (t. J = 7.6 Hz, 2H), 5.10-5.05 (m, 0.3H), 5.00-4.95 
(m, 0.7H). 4.01 (s, 3H), 3.87 (s. 3H), 3.80-3.60 (m, 2H). 2.50-2.40 (m, IH), 2.15-2.00 
(m, 2H), 2.00-1.85 (m, IH), 1.61 (s, 2.7H), 1.40 (s, 6.3H). 
MS m/z 458 (M+H)^ 

20 

EXAMPLE2 

Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyI)-l-methyl-6-oxo-l,6- 
dihydropyrimidin-2-yl]indoline-l-carboxylate 



O 
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Step 1 : Benzyl 2-[[hycfroxy(methyl)amino](iinino)methyl]indoline-l-- 
carboxylate 



HO 




Cbz 



l-Ben2yloxycarbonyl-2-cyanoindoline was added to a solution of 
5 triethylaniine (2 eq.) and MeNHOaHCl (2 eq.) in EtOH. After stirring overnight the 
reaction mixture was evaporated, dissolved in EtOAc, washed with water, dried over 
Na2S04 and evaporated to afford the title compound. 

'H NMR (DMSO-dfi, 340K, 300 MHz) 5 7.68 (d, 7= 8.0 Hz, 1 H), 7.41-7.30 (m, 5 
H), 7.19 (t, J = 7.5 Hz, 2 H). 6.99 (t, / = 7.6 Hz, 1 H), 5.53 (dd, 7= 5.5, 10.9 Hz, 1 H), 
10 5.22 (s, 2 H), 3.62 (dd, /= 11.0, 16.6 Hz, 1 H), 3.33 (s, 3 H), 3.01 (dd, J= 55 13z, 
16.6 Hz, IH). 
MS m/z 326 (M+H)*. 

Step 2 : Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-l-methyl-6-oxo-l,6- 

15 dihydropyrimidi-2-yl]indoline-l-carboxylate 

The product of Step 1 was dissolved in CHCI3 and 
dimethylacetylenedicarboxylate was added dropwise (1.2 eq.) at room tatnperature. 
After 4 h the mixture was evaporated, and the residue was dissolved in xylene and 
stined at 160 °C for 2 days. The solvent was then evaporated, and the residue was 

20 dissolved in pyridine, after which CPhCO)20 (2 eq.) was added and the reaction 

mixture was stined for 2 days. After evaporation, the resulting crude oil was diluted 
with EtOAc, washed with HCl IN, dried over Na2S04 and evaporated. The product 
was purified by flash chromatography on silica gel (EtOAc/ petroleum ether, 1 :4) to 
afford the title product. 

25 ^H NMR (DMSO-d«, 340 K, 400 MHz) 5 8.08 (d, J = 7.3 Hz, 2 H), 7.77 (t, J = 7.4 
Hz, 2 H), 7.62 (t, J= 7.6 Hz, 2 H). 7.31-7.20 (m, 7 H), 7.00 (t, 7 = 7.3 Hz. IH), 5.83 
(dd, J= 4.6 Hz, 11.0 Hz, 1 H), 5.23-5.13 (m, 2 H), 3.76 (dd, 7= 11.1,16.6 Hz, 1 H), 
3,65 (s, 3 H). 3.56 (s. 3 H), 3.27 (dd, 7= 4.4 Hz, 16.6 Hz, 1 H). 
MS/7i/z540(M+H)*. 

30 
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EXAMPLES 

i\^-(4-Fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylphenyl)-6-oxo-l,6- 
dihydropyriimdine-4-carboxamide 

O 




5 / To a stirred solution of methyl 5-[(2,2-dimethylpropanoyl)oxy]-l- 

methyl-2-(4-methylphenyl)-6-oxo-l,6-dihydropyrimidine^arboxylate (prepared 
from 4-methylbenzonitrile by procedures similar to those set forth in Examples 2 or 3) 
in DMF 3 equivalents of 4-fluorobenzylaimne were added and mixture was stirred at 
90 "C for 2 h. The title product precipitated j&om the cooled reaction mixture after the 

10 addition of 2 N HQ, and was collected by filtration and washed with dietiiyl ether. 

NMR (DMSO-dfi, 400 MHz) 6 12.45 (s, 1 H), 9.31 (bt, 7 = 6.0 Hz. 1 H), 7.62 (m, 2 
H), 7.40-7.32 (m, 4 H). 7.14 (t. /= 8.8 Hz, 2 H). 4.45 (d, 7 = 6.0 Hz, 2 H), 3.35 (s, 3 
H),2.48(s,3H). 
MS m/z 368 (M+H)^ 

15 . 

EXAMPLE4 

iV-(4-fluorobenzyl>5-hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxamide 



O 




O 



Steol : 4,5-Dihydbraxy-6-(methoxycarbonyl)pyiimidine-2-carboxylic acid 
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OH 




2-Ethoxycaibonyl-4,5-Dihydroxy-6-(inethoxycarbonyl)pyriimdine 
[obtained ftom ethyl amino(hydroxyiinino)ethanoate (Branco, P.S. et al, Tetrahedron 
1992, 40: 6335) by procedures similar to those set forth in Example 1] was suspended 
5 in dioxane/THF 2: 1 and IN NaOH was added. After 20 min the mixture was acidified 
with IN HCl solution, concentrated and filtered to give the title product. 
^H-NMR (DMSO-d, 400 MHz) 5 13.10 (bs, 1 H). 11.11 (bs, 1 H), 3.82 (s, 3 H). 
MSm/z213(M-H)". 

10 Step 2 : Methyl 5,6-dihydroxypyrimidine-4-carboxylate 



OH 




A solution of the product of Step 1 in HQ IN solution was stirred for 
6 hours at 90°C. Reaction mixture was filtered and the solid washed with HCl IN. 
Evaporation of the filtrate afforded the title product as a sohd. 
15 'H NMR (DMS0-d6, 300 K, 400 MEIz) 5 7.75 (s, 1 H), 3.82 (s, 3 H). "C NMR 
(DMSO-de, 300 K, 400 MHz) 5 165.66, 158.20, 147.14, 139.00, 127.85, 52.16. 



20 



Step 3 : Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxypytimidine-4- 
carboxylate 

o 
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Pivaloyl Chloride 1.1 eq. was added to a solution of the product of Step 
2 in pyridine, and the niixture was heated to 40°C for 10 minutes. HPLC showed the 
complete conversion of starting material. The reaction mixture was concentrated, the 
resulting oil was diluted with ediyl acetate and washed with 1 N HCl solution. The 
5 ■ . tide product was obtained as a brown soUd after evaporation of the organic phase and 
trituration with diethyl ether. 

^HNMR (DMSO-d,, 400 MHz) 6 13.35 (s.l H). 8.18 (s.l H). 3.85 (s, 3 H).1.28 (s. 9 
H). 

10 Step 4 : Methyl 5-[(2.2-dimethylpropanoyl)oxy]-l-methyl-6-oxo-l, 6- 
dihydropyiimidine-4-carboxylate 

^ 0^C(Me)3 ■ 



15 



20 




Dimethyl sulfate (1.5 eq.) was added to a solution of the product of 
Step 3 (1 eq.) in THF containing cesium carbonate (1.5 eq.). The reaction was carried 
out at 50"'C for thirty minutes. The solvent was evaporated and the resulting oil was 
dissolved in ethyl acetate, washed with IN HCl solution. The crude title compound 
was recovered as yellow soUd and usedin the next step without purification. 
'HNMR 0MSO-d6, 400 MHz) 5 8.43 (s.l H), 3.81 (s, 3 H). 3.45 (s, 3 H),1.30 (s. 9 

H). 

Step 5: iV<4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-1.6-dihydiopyrimidu^^ 
4-carboxaiiiide 

4-Fluorobenzylaniine (3 eq.) was added to a solution of the crude 
product of Step 4 in DMF and the reaction mixture was heated to 90°C for one hour. 
25 The tide compound was obtained by RP-HPLC (Qg. eluting with water and 
acetonitrile containing 0.1 %TFA). 

iH NMR (DMS0-d6, 400 MHz) 5 12:5 (s.l H), 9.54 (t, 7 = 6.2 Hz, 1 H). 8.05 (s.l H), 
7.36 (dd. /= 6.2. 8.4Hz, 2H),7.14 (t,7= 8.4 Hz. 2 H), 4.45 (d. 7= 6.2Hz. 2H). 3.44 
(S.3H). 
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MSwi/z276(M-H): 



EXAMPLES 

N-(4-Huorobenzyl)-5-hydroxy-l-methyl-2-[4-(morpholin-4-3dmeth^^ 
5 l,6-dihydropyaniidine-4-caiboxainide 

O 

H 
N 



10 



15 





Step 1 : Methyl 2-[4-(bromomethyl)phenyl]-5-[(2,2-diinethylpropanoyl)oxy]-l- 

methyl-6-oxo-l ,6-<lihydropyriinidine-4-carboxylate 

Q OyC(CH3)3 



OCHs 




To a vigorously boiling solution of methyl 5-[(2,2- 
dimethylpropanoyl)oxy]-l-methyI-2-(4-meAylphenyl)-6-oxo-I,6-dihydropyrinu* 
4-carboxylate in carbon tetrachloride N-bromosuccinimide (1 eq.) and benzoyl 
peroxide (0.05 eq.) were added as dry powders. After 4 hr the mixture was allowed to 
reach room temperature and the precipitated sucdnimide was filtared off. The filtrate 
was evaporated under vacuum and the solid residue was used as such. 
*H NMR (DMSO^Je, 400 MHz) 5 7.68-7.57 (m, 4 H). 4.77 (s, 2 H), 3.80 (s, 3 H), 
3.27(s,3H), 1.30(s,9H). 
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10 



Step 2 : N-(4-Fluorobenzyl)-5-hydroxy-l-methyl-2-[4-(morphoUn-4- 
ylmethyI)phenyl]-6-oxo4,6-dihydropyriiiiidine-4-caiboxainide 
A THF solution of methyl 2-[4-(bromomethyl)phenyl3-5-[(2,2- 
dimethylpropanoyl)oxy]-l-methyl-^oxo-l,6-dihydropyrimidine-4^ was 
reacted with 4 eq. of moipholine for 0.5 hat room temperature. After evaporation of 
volatUes, the oily residue was talcen into DMF and treated with 3 eq. of 4- 
fluorobenzylamine at 90°C for 2 h. Title product was isolated as its trifluoroacetate 
salt by RP-HPLC (ClS.water/'acetonitrile with 1% of TFA as eluant). 
'H-NMR CDMSO-d6.400 MHz) 6 12.45 (s, 1 H), 10 (bs, 1 H), 9.31 (bt, 1 H), 7.74 (m, 
2 H), 7.62 (m. 2 H), 7.35 (m. 2 H). 7.14 (t, / =8.8 Hz, 2 H), 4.54^.38 (m, 4 H). 4.1- 
3.9 (m, 2 H), 3.9-3.7 (m, 2 H), 3.68-3.51 (m, 2 H), 3.3 1 (s, 3 H). 3.2-3.1 (m, 2 H). 
MS: m/z 453 (M+H)*. 



EXAMPLE6 

15 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylmorpholin-3-yl)-6-oxo-1.6- 
dihydropyrimidine-4-carboxamide 

O 




20 



Step 1 : 4.(tert-Butoxycaibonyl)morpholine-3-carboxylic acid 

.COaH 



OC(CH3)3 

To a. vigorously stirred solution of 3-morpholinecarboxylic acid and 
triethylsmine (1.11 eq.) in MeOH (1.4 M) at 50 °C was added di-t-butyl dicarbonate 
(2 eq.). Stirring was continued at 50 "C for 5 min and at room temperature ovemight. 
The reaction mixture was then concentrated to obtam an dly residue and suspended 
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between EtOAc (500 ml) and saturated NaHCOs (500 ml). The organic layer was 
extracted with saturated NaHCOs (2x250 ml) and H2O (250 ml). Combined aqueous 
layers were brought to pH = 2.0 with 3 M HCl and immediately extracted with EtOAc 
(2x500 ml). The combined organic layers were washed with dilute HQ, dried, filtered 
5 and evaporated to give the title compound as a pale yellow oil, a 1 : 1 nuxture of 
rotamers by NMR. 

5 NMR (400 MHz, DMSO-de) 12.93 (bs. 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H), 4.2- 
4.1 (m, 1 H), 3.83-3.74 (m, 1 H). 3.58-3.52 (m, 2 H), 3.36-3.31 (m, 1 H), 3.16 (t, 
J=11.4 Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H), 1.40 (s, 4.5 H), 136 (s, 4.5 H). 
10 MSm/z232(M+H)*. 



Step 2 : tert-Butyl 3-(aminocarbonyl)morpholine-4-carboxylate 

O 




OC(CH3)3 



To a stirred solution of the compound prepared in Step 1 (1 eq.), 
15 pyridine (0.6 eq.) and di-f-butyl dicarbonate (1.3 eq.) in dioxane (0.6 M), NH4HCO3 

(1.26 eq.) was added and the mixture was stirred at room temperature for 20 hours. 

Mixture was concentrated, taken up in EtOAc and washed with watCT and brine. 

Organics were dried over Na2S04 and ev^orated giving the title product as an oU 

which crystallized at room teraperature. 
20 *H-NMR (DMSO-d6, 300 MHz) 5 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76 

(bs. 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, 1 H), 3.18 (m, 1 H), 1.36 (s, 9 H). 

MSni/z231(M+H)*. 

Step 3 : fert-Butyl 3-cyanomorpholine-4-carboxylate 




OC(CH3)3 
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A solution of the product of Step 2 (1 eq.) and triethylamine (2. 1 eq.) 

in CH2CI2 (0.1 M) was cooled to 0 °C and tiifluoroacetic anhydride (1.1 eq.) added 

dropwise under nitrogen. Stirring was continued 3.5 hours more at room temperature 

and volatiles removed in vacuo. Residues taken in EtOAc were washed with water, 

5 brine and dried over Na2S04. Evaporation gave the title compound as a brown solid. 

•h NMR (DMSO-dis, 400 MHz) 5 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, /=12.2 Hz, 1 H), 

3.86 (dd, J= 11.5, 2.6 Hz, 1 H), 3.69 (d, 7=12.4 Hz, 1 H), 3.56 (dd, 7= 12.2, 3.2 Hz. 1 

H), 3.40 (td, J = 11.9. 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 

MSin/«213CM+H)*. 

10 . 

Step 4 : tert-Butyl3-[CZ)-amino(hydroxyiinino)methyl]morpholine-4- 

carboxylate 




OC(CH3)3 



A solution of of the product of Step 3 (1 eq.), hydroxylamine 
15 hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in Eton (0.5 M) was lefluxed 

under nitrogen for 5 hours. Mixture was concentrated and residues taken up in EtOAc 
and washed with water and brine. Combined organics were dried over Na2S04 and 
evaporated giving, the title compound as a yellow solid. 

*H NMR (DMSO^, 400 MHz) 5 9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs, 1 H), 4.08 
20 (d, /=1 1.6 Hz, 1 H), 3.75 (d. J = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H). 1.38 (s, 9 H). 
MS: m/z 246 (M+H)*. . 

Step 5 : Dimethyl-2-({2-amino-2-[4-(tert-butoxycart>onyl)morpholin-3- 
yl]ethenyl}oxy)but-2-enedioate 
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,COOMe 



NH2 COOMe 
.0 



r 



OC(CH3)3 

A solution of the product of Step 4 (1 eq.) and 
dimethylacetylenedicarboxylate (1.2 eq.) in CHCI3 was refluxed for 1 hour under 
nitrogen and solution concentrated. Residue was purified by flash chromatography on 
5 silica gel, eluents petroleum ether/EtOAc 7:3 -> 1:1. to give the desired product as a 
mixture of two isomers E/Z (76:14). 

*H NMR pMSO-de, 400 MHz, 300K) 5 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H). 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58(2 s. 3 H). 3.53 (td, J = 13.6, 3.7 Hz, 1 H), 3.44 (t. /= 10.4 Hz. 1 H), 3.31 (m, 2 

10 H),(s,9H). 

MSm/2 388(M+H)*. 

Step 6 : tert-Butyl-3-[4,5-dihydroxy-6-(niethoxycarbonyl)pyrimidin-2- 
yl]morpholine-4-carboxylate 

OH 

^5 OC(CH3)3 

The adducts of Step 5 were refluxed in xylenes for 24 hours. Hien the 
reaction was cooled down and concentrated in vacuo. Ethyl ether was added until 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
title pyrimidine as an orange solid. 
20 ' NMR (DMSO-d6, 400 MHz, 340 K) 5 4.62 (s, IH), 4.15 (d. J =12 Hz, IH), 3.84 
(bs, IH), 3.82 (s. 3H), 3.70 (dd, J = 12.3, 4 Hz, IH). 3.61 (dd, J= 12.2, 3.8 Hz, IH). 
3.56 (t, J= 13 Hz. IH), 3.43 (td, J= 11.5. 3.4 Hz, IH). 1.35 (s, 9H). 
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MS m/z 356(M + Hr. 



Step 7 : 



/ert-Butyl-3-[5-(beii2oyloxy)-4-hydroxy-6- 
(methoxycaibonyl)pyrimidin-2-yl]morpholine-4-carboxyIate 




5 



OC(CH3)3 



The pyrimidine from Step 6 in dry pyridine (0.2 M), was treated with 



benzoic anhydride (2 eq.) overnight at room temperature. The mixture was 
evaporated, taken in EtOAc and washed with HCl IN, NaHCOs and brine. Organics 
were dried over Na2S04, and filtered, evaporated and purified by flash 

10 chromatography on silica gel, eluents EtOAc/Petroleum Ether: 7/3. 

'H NMR (DMSO-d<s, 300 MHz, 340K) 5 13.3 (bs, 1 H), 8.07 (d, / = 7.5 Hz, 2 H). 
7.76 (t, / = 7^5 Hz, 1 H). 7.61 (t, / = 7.5 Hz, 2 H), 4.73 (s, 1 H), 4.22 (d, 7 = 12.4 Hz, 
1 H), 3.86 (d, 7= 11.0 Hz, IH), 3.78 (dd, /= 12.4, 3.9 Hz, 1 H), 3.73 (s, 3 H), 3.58 (t, 
/= 13.9 Hz, 2 H), 3.47 (td, J = 10.7, 3.6, 1 H), 1.36 (s, 9 H). 

15 MS m/z600(M+H)*. 

Step 8 : Alkylated derivatives 8A and 8B. 



8A 0C(CH3)3 8B OC(CH3)3 

The pyrimidine product of Step 7 in dry THF (0.6 M) was treated with 
20 cesium carbonate (1.5 eq.) and dimethyl sulfate (1.5 eq.) at 50 "C for 1 hour. Solvait 
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was removed in vacuo and residue taken in EtOAc, washed with HCl IN and brine. 
Organics were dried over NaaSO*, filtered and evaporated to obtain a crude which 
was purified by flash chromatography on silica gel, (eluents EtOAc/Petroleum Ether: 
3/7) to separate the two compounds 8A and 8B (ratio SA/SB 1/0.85). 

5 An alternative route was also employed as follows: Thepyrimidine 

product of Step 7 was added to a suspension of LiH (1.1 eq) in dioxane at room 
temperature. The mixture was aged 45 min at 38 °C and was then cooled to room 
temperature. Dimethylsulfate (1.3 eq) was added and the mixture was warmed to 38 
«C (4h) and 56 "C (4h). The reaction mixture was cooled to 16 "C and glacial acetic 

10 acid (0.1 eq) was added, followed by water and EtOAc. The aqueous layer was 

separated and extracted with EtOAc. The combined organic layer was dried (Ns-zSOa) 
and concentrated to an oil, which was chromatographed through sihca gel, eluting 
with 50-55% EtOAc/hexanes to separated compound 8A firom 8B. The fractions were 
evaporated to a foamy solid. This solid was dissolved in ether and re-evaporated to • 

15 foamy solid that could be scraped out easily. This solid was dried in a vacuum oven 
overnight at 40 °C to afford 8B as a pale yellow soUd The ratio of 8A/8B is variable 
with this route, firom 1:4 to 1:12. 

/«rt-Butyl-3-[5-(benzoyloxy)-4-meftoxy-6-(methoxycarbonyl)pyrimidin-2-yl] 

20 morpholine-4-carboxylate (8A). 

NMR (300 MHz, DMSO-de+TFA, 330K) 5 8.10 (d, J=7.9 Hz, 2 H), 7.77 (t, J=7.3 
Hz, 1 H), 7.61 (t, J=7.4 Hz. 2 H), 4.94 (bs. IH), 4.50 (d, J=11.6 Hz, IH), 4.0 (s. 3H), 
3.85-3.81 (m. 2 H), 3.76 (s, 3 H). 3.66 (d. J=10.4 Hz. IH), 3.49-3.45 (m. 2 H). 1.35 
(bs,9H). 

25 MSwi/z474(M[ + H)^ 

fert-Butyl-3-[5-(benzoyloxy)-4-(methoxycarbonyl>l-methyl-6-oxo-l,6- 
dihydropyrimidin-2-yl]morpholine-4-carboxylate(8B). 

NMR (DMSO-dfi, 400 MHz. 330K,) 5 8.09 (d, / = 7.3 Hz, 2 H), 7.77 (t, / = 7.5 
30 Hz. 1 H), 7.62 (t, 7 = 7.8 Hz, 2 H), 5.08 (d, 7 = 3.4 Hz, 1 H), 4.21 (d, 7 = 12.3 Hz, 1 
H), 3.95-3.85 (m, 3 H). 3.76 (s, 3 H), 3.58 (s, 3 H). 3.55-3.50 (m, 2 H), 1.34 (s, 9 H). 
MSnz/z474(M + H)"'. 



Step 9 : tert-Butyl-3-(4-{[(4-fluoroben2yl)amino]carbonyl}-5-hydroxy-l- 

methyl-6-oxo-l,6-dihydropyrimidin-2-yl]-morpholine-4-carboxylate 
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M^O O 
OCCCHajg 

The methyl ester 8B in dry MeOH was treated with 4- 
fluorobenzylamine (2.5 eq.) at reflux for 2 hours. Solvent was removed in vacuo and 
residue triturated with EtjO to obtain the title product 

'H NMR (300 MHz, DMSO-d*, 320K) 6 11.95 (Jos, 1 H). 8.32 (t, /= 6.0 Hz. 1 H). 
7 39-7 35 (m. 2 H), 7.19-7.13 (m, 2 H), 4.96 (dd. J= 4.25, 2.42 Hz, 1 H). 4.62 (dd. J= 
14.9, 6.95 Hz, IH). 4.49 (dd, J=14.9. 5.83 Hz. IH), 4.16 (dd. J= 12.2, 2.0 Hz. IH), 
3.87-3.79 (m, 2H), 3.70-3.64 (m, IH). 3.55-3.45 (m, 5H). 1.23 (s. 9H)., 
MS m/z 463 (M+H)*. 

Step 10 : N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-morphoUn-3-yl-6-oxo-l,6- 
dihydiopyriinidine-4-carboxamide 

L^NH O 

The compound from Step 9 was treated vdth a mixture of 
15 dichloromethaneaFA (2/1) for 1 hour at room temperature. Organics were removed 
in vacuo to give the title compound as a solid. 

>H NMR (300 MHz, DMSO-dc. 300 K) 5 9.45 (bs. 1 H). 7.39-7.36 (m, 2 H), 7.19- 
7 15 (m, 2 H). 4.93 (d, / = 9.2 Hz, 1 H). 4.64 (dd, J = 15.4, 6.7 Hz. 1 H), 4.55 (dd, 
7=15.4, 6.2 Hz, 1 H), 4.35 (d, J = 12.8 Hz. 1 H), 4.08 (d, /= 12.6 Hz. 1 H). 3.77 (t, J 
20 = 12.4 Hz. 1 H), 3.55 (s, 3 H). 3.55-3.46 (m, 2 H), 3,40-3.34 (m, 1 H). 
MS m/z363(M + H)*. 
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Step 11 : N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylmorp^^ 
6-oxo-l ,6-dihydropyriimdine-4-carboxamide 

The compound from Step 10 was dissolved in MeOH and treated with 
triethylamine (1 eq.), sodium acetate (1.6 eq.), formaldehyde 37% w/w aq. sohi. (3 
5 eq.), and sodium cyanoborohydride (1.43 eq.). The mixture was left stirring at room 
temperature for 1 hour. The reaction mixture was concentrated and the title compound 
was obtained by RP-HPLC purification (Cis, eluting with water and acetonitrile 
containing 0.1 % TFA), as its trifluoroacetate salt. 

NMR (400 MHz, DMSO-ds+TFA) 5 12.33 O^s, 1 H), 10.05 (bs, 1 H), 9.48 (t, J = 
10 6.4 Hz, 1 H). 7.35-7.33 (m, 2 H), 7.15-7.12 (m, 2 H), 4.98 (d, /= 8.8 Hz, 1 H). 4.57 
(d, / = 6.4 Hz, 2 H), 4,36 (d, 7 = 12.7 Hz. 1 H), 4.13 (d, J = 12.4 Hz, 1 H), 3.77 (t, / = 
12.5 Hz, 1 H), 3.69 (d, J = 12.8 Hz, 1 H), 3.54 (s, 3 H), 3.48-3.41 (m, 2 H), 2.83 (s, 3 
H). 

MS m/z377(M+H)*. 

15 

N-(4-fluorobenzyl)-5-hydroxy-l"methyl-2-(4-methylmorpholin-3-yl)- 
6-0X0-1, 6-dihydropyrimidine-4-carboxamide has been resolved into its enantiomers 
by semi preparative chiral HPLC using the following conditions: 

Solvents: a mixture of 1:1 0.2%TFA in Hexanes : EtOH 
20 Column: chiralpak AS column, 250 x 46 mm at 1 .Oml/min, collected by 

absorbtion at 260 nM 
The first eluate is the (+) enatiomer (MeOH, c = 0.24, 25C): [a]i>=(+) 55.42. 
The second eluate is the (-) enantiomer (MeOH, c=0.215, 25C) [a]D= (-) 51.63. 

25 EXAMPLE7 

2-(4-ethyl-l-methylpiperazin-2-yl)-iN^(4-fIuorobenzyl)-5-hydroxy-l-methyl-6-oxo- 
1 ,6-dihydropyrimidine-4-carboxamide 



O 
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Steal: Methyl l-methyl-2-(4-tert-butoxycarbonylpiperazin-2-yl))-5- 
benzoyloxy-6-oxo-l,6-dihydropyriimdine-4-carboxylate 

. 0 

^ Jk JL/OMe ■ 
k^NH O 

Methyl i-methyl-2-(4-fgrt-butoxycarbonyl-l Wyloxycaibonylpipei^-2-y^^^^^ 
5 benzoyloxy-6-oxo-l,6-dmydropyrimidme^aiboxylate(prepaiedto^ 

[(benzyloxy)carbonyl]-4.(?ert-butoxycafbonyl)piperazin^^^ 

al Te/roft^dronl^tt 1989,30:5193)byproceduressindlartothosesetfort^ 

. B^amples 2 or 3 in combmation vdth a deprotection step) was dissolved in MeOH and 
hydrogenatedatatmpiessuieonlO%Pd/Cforlhour. The crude title product was 
10 obtained after filtration and evaporation. 

Step 2: N-(4-fluorobenzyl) l.methyl-2-(4-tert-butoxycarbonylpiperazin-2-yl)). 
5-hydroxy-6<>xo-1.6-dihydropyTiinidine-4-caiboxaniide 

O 



BocN 



15 




20 



The crude product from Step 1 was dissolved in MeOH and 4- 
fluorobenzylamine (3.5 eq.) added. After bemgrefluxed overnight, the precipitate was 
filtered and washed with EtzO to afford the title product. 

Step 3 . N-(4-fluorobenzyl) l-inethyl-2-(4-fert-butoxycarbonyl-l- 

methyipiperazin.2.yl))-5-hydroxy-6H>xo-1.6-dihydropyr^^ 
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The solid product from Step 2 was dissolved in MeOH and NaCNBHa 
(1.4 eqO. AcONa (1 .6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture 
was stirred at room temperature for 2 days, and then evaporated to afford the crude 
5 title product. 

'H NMR (DMSOdfi + TFA. 340K, 400MHz) 5 7.40-7.35 (m, 2H), 7.18-7.10 (m, 2H), 
4.83 (d. J = 7.3 Hz. IH). 4.59 (d, J = 6.3 Hz, 2H), 4.41 (d, J = 14.9 Hz, IH), 4.20-4.10 
(m. IH), 3.75-3.60 (m, IH), 3.54 (s, 3H), 3.38-3.25 (m, 2H), 3.15-3.05 (m, IH), 2.85 
(s, 3H), 1.45 (s. 9H). MS (EI+) m/z = 476 (M+H)*. 



15 The crude product from Step 3 was stirred in CHzQannFA (1:1) for 2 hours to remove 
the Bog protective group from the piperazinyl nitrogen. 

•H NMR (DMSOdfi, 340K, 400MHz) 5 12.25 (bs, IH), 9.03 (bs, IH), 7.42-7.35 (m, 
2H). 7.20-7.10 (m, 2H), 4.62-4.45 (m, 2H), 4.14-4.09 (m, IH), 3.62 (s, 3H), 3.62-3 J2 
(m, IH), 3.48-3.32 (m, IH), 3.25-3.15 (m. IH), 3.15-3.05 (m, 2H), 2.44-2.32 (m. IH). 

20 2.34 (s, 3H). 

MS (EI+) nj/z = 376 (M+H)*. 



iV-(4-fluorobenzyl)-5-hydroxy-l-methyI-2-(l-methylpiperazin-2-yl)-6- 



oxo-l,6-dihydropyrimidine-4-carboxamide 

O 




Step 5 : 



2-(4-ethyl-l-niethylpiperazin-2-yl)-iV-(4-fluorobenzyl)-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyriniidine-4-caiboxamide 
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Triethylamine (2 eq.). NaCNBHs (1.4 eq.), AcONa (1.6 eq.) and CH3CHO (1 eq.) 
were added to a methanolic solution of the crude product obtained in step 4. The 
reaction was stirred at room temperature for 1 hour. The title product was obtained as 
its trifluroacetate salt by preparative RP-HPLC purification (C18. gradient of 

5 CH3CN/H2O + 0.01 %TFA). 
. »H>MR(DMSO-d6+TFA.300MHz)59.40(t,/=5.9Hz,lH).7.34(t,/=8.02 

Hz 2H) 7 14(t,7=8.7Hz,2H).5.00(d./=9.9Hz,lH),4.54(d,/=6.1Hz,2H), 
4.04-3.82 (m, 3 H). 3.55-3.43 (m. 4 H). 3.30-3.22 (m. 4H), 2.87 (s. 3 H). 1.21 (t, / = 
7.14 Hz, 3 H). 
10 MS im/z404(M+H)*. 

EXAMPI£7B 

Step 1: iV-(4-fluorobenzyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-l- 

methylpiperazin-2-yl]-l-methyl-6-oxo-l,6-dihydropyiiinidine-4- 

15 carboxamide 




4-fluorobenzyl 2-(1.2-dimethylpiperazin-2-yl) -5-hydroxy- 1-methyl -6-0x0- 1.6- 
20 dihydropyrimidine^carboxylate . ob^ned during the preparation of the compound 
in example 7 step 4. was dissolved in -raF/NaOH 2N (1:1) foUowed by the addition 
of iPrSOzCl (4 eq). After being stirred at room temperature overnight, further addition 
of iPrSOiCl (2.4 eq) and NaOH 2N (2.4 eq) were made to complete the reaction. 
After 3 hours NaOH 2N (10 eq) was added and the reaction mixture was stirred for 10 
25 minutes at room temperature. The tide product was isolated by preparative HPLC 
(Column CIS, gradient of CH3CN/H2O + 0.01 %TFA). 

»H NMR (DMSOd6+ TFA. 300K, 300MHz) 5 9.48 (bt, J = 6.5 Hz,lH), 7.39-7.35 (m, 
. 2H). 7.7.22-7.12 (m„ 2H). 4.96 (d. J = 8.4 Hz, IH). 4.57 (d, J = 6.3 Hz. 2H), 4.23 (d, I 

= 14.4 Hz, IH). 3.96 (d, J = 10.8 Hz, IH). 3.76 (d, J = 10.2 Hz. IH), 3.53 (s. 3H), 
30 3.50-335 (m. 3H). 3.23-3.15 (m. IH), 2.87 (s, 3H), 1.25 (d, J = 6.9 Hz. 6H). 
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MS-.m/z 482 (M+H)*. 

EXAMPLES 

A^(4-fluoiobenzyl)-5-hydioxy-l-methyl-2Kl-niethylpiperidin-2-yl)-6^ 
5 dihydiopycmiidine-4-carboxaimde 

O 




Methyl 5-(benzoyloxy)-l-methyl-6-oxo-2-piperidin-2-yl-l,6- 
dihydropyrin)idine-4-carboxylate (prepared from l-(benzyloxycarbonyl)piperidine-2- 
carboxylic acid by procedures similar to those set forth in Examples 1 or 2 in 

10 combination with a deprotection step) was suspended in THF and treated with 3 eq. of 
triethylamine and 3 eq. of methyl iodide at 40 °C. After stirring for 5 h, THF was 
evaporated and residue poured into EtOAc and washed with brine. Organic phase was 
dried (Na2S04), filtered and concentrated under reduced pressure. The oily residue 
was taken into EtOAc and treated with 3 eq. of 4-fluorobenzylamine at 90 "C for 0.5 

15 h. The title product was isolated as its trifluoroacetic salt by preparative RP-HPLC 
(C18, 5 fiM, acetonitrile/water containing 0.1% TFA as eluant). 
>H NMR (DMSO-ds, 400 MHz) 5 12.28 (bs, 1 H), 9.50 (bt, 1 H). 9.31 (bs, 1 H), 7.37 
(dd. J = 5.6 Hz. 8.4 Hz, 2 H), 7.18 (t, J = 8.8 Hz, 2 H), 4.8-4.6 (m, 1 H), 4.57 (d, / = 
6.4'hz, 2 H), 3.70-3.60 (m, 1 H), 3.50 (s, 3 H). 3.4-3.3 (m, 1 H). 2.78 (bs. 3 H), 2.4- 

20 2.3 (m, 1 H), 1 .92-1.46 (m, 5 H). 
MSm/z375(M+H)*. 

EXAMPLE 9 

2-(l-AcetylpyiroUdin-2-yl>iV-(4-fluorobenzyl)-5-hydroxy-l-methyl-^xo-l,6- 
25 dihydropyriniidine-4-caiboxamide 
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5 . Methyl-5-(benzoyloxy)-2-[l-(tert-butoxycarbonyl)pyrrolidin-2-yl]-6- 

hydroxypyrimidine -4-carboxylate was treated with TFA:CH2Cl2 (3:7) at 0 °C. The 
solution was waimed to room temperature and the progress of the reaction was 
monitored by MS analysis. After Ih the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The title product was 

10 precipitated with EtiO and collected by filtration. 

'H-NMR (CDCI3. 400 MHz) 5 8.17 (d, J = 7.4 Hz, 2 H), 7.67 (t. 3 = 7.6 Hz, 1 H), 
7.52 (t. 7 = 7.6 Hz. 2 H). 5.45 (dd, / = 7.6, 6.7 Hz. 1 H), 3.82 (s, 3 H), 3.66 (s, 3 H), 

3.61 (t, / = 7.0 Hz, 2 H), 2.78-2.69 (m, 1 H), 2.40-2.00 (m, 3 H). 
MS m/z 358 (M+H)*. 

is 

Step 2 : 2-(l-AcetyIpyTrolidin-2-yl)-^^-(4-fluorobenzyl)-5-hydroxy-l-methyl-6- 
0X0-1, 6-dihydropyrimidine-4-carboxamide 
To a stirred solution of the product of Step 1(1.0 eq.) in CHCI3. 
triethylamine (3.0 eq.) was added followed by the addition of acetyl chloride (1.5 eq.). 
20 The reaction was stirred at room temperature until the starting material was consumed 
as deteimined by 1*^ analysis. The reaction mixture was concentrated and the cmde 
" product was used directly in the subsequent step without further purification. 
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A solution of the crude product from above (1.0 eq.) in NMP was treated with 4- 
fluoroboizylamine (2.0 eq.)- The solution was stirred at reflux until the reactants wen 
consumed as detennined by MS analysis. The title compound was obtained by RP- 
HPLC purification (Cis, eluting with water and acetonitrile containing 0.1 % 

5 trifluoroacetic acid) as a 4: 1 mixmre of rotamers by NMR. 

'H-hMR (DMSO-de, 400 MHz) 5 12.11 (bs. 1 H), 8.49 (t, 7=6.2 Hz, 0.8 H), 8.30 (t, 
J=6.2 Hz, 0.2 H), 7.4-7.3 (m, 2 H), 7.15 (t. / = 8.8 Hz, 2 H). 5.22 (dd, 7=8.0, 3.2 Hz, 
0.2 H), 5.02 (dd, 7=8.0. 3.2 Hz, 0.8 H), 4.60-4.47 (m, 2 H), 3.95-3.85 (m. 0.8 H), 
3.80-3.70 (m, 0.2 H), 3.59-3.57 (m, 0.8 H), 3.55 (s, 2.4 H), 332 (s. 0.6 H), 3.43-3.37 

10 (m, 0.2 H), 2.40-1.7 (m, 4 H). 2.5 (s, 2.4 H), 1.75 (s, 0.8 H). 
MSot/z389(M+H)*. 

EXAMPLE 10 

2-(l-benzoyl-2,3-dihydro-lff-indol-2-yl)-iV-(4-fluorobenzyl)-5-hydroxy-l-methyl-6- 
15 oxo-l,6-dihydropyTimidine-4-carboxamide 

O 




Step 1: 



Methyl 2-(2,3-dihydro-m-indol-2-yl)-l-methyl-5-benzoyloxy-6-oxo- 
1 ,6-dihydropyriinidine-4-carboxylate 



O 




20 



Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-l-methyl-6-oxo-l ,6- 
dihydiopyrimidi-2-^]indoline-l-carboxylate was dissolved in EtOAc and 
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5 



10 



hydrogenated at atmospheric pressure on 10% Pd/C overnight. The crude tide 
product was obtained after filtration and evaporation 

Step 2 : Methyl 2-(l-benzoyl-2,3-dihydro-lH-indol-2-yl)-5-benzoyloxy-l- 
inethyl-6-oxo-l,6-dihydropyiimidine-4-carboxylate 



O 




THF was added to the crude product of Step 1, foUowed by pyridine (2 
eqO andPhCOCl (1 eq.). After being stirred at room temperature overnight, the 
reaction mixture was evaporated to give the crude tide product. 

Step 3 - 2-(l-benzoyl-2.3-dihydro-lH-indol-2-yl>iV-(4-fluorobenzyl)-5- 
hydroxy-l-mediyl-6-bxo-1.6-dihydropyrimidine^arboxamide 
The crude product of Step 2 was dissolved in MeOH and 4- 
fluorobenzylamine (3.5 eq.) added. The solution was stirred at 60 »C over night The 
15 tide product was obtained by preparative RP-HPLC (C18, gradient of CH3CN/H2O + 

0.01 %TFA). I, 
NMR (DMSO-d, + TFA. 340 K. 400 MHz) 5 7.75-7.80 (m, 1 H). 7.45-6.97 (m. 13 
H), 5,77 (dd, / = 10. 3.6 Hz, 1 H). 4.35-4.50 (m, 2 H). 3.72 (dd, / = 16. 10 Hz. 1 H). 
3.35 (s. 3 H), 3.16 (dd. /= 16. 3.6 Hz, 1 H). 
20 MS /r/z 499 (M+H)*. 

EXAMPLE 11 

iV-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridin-2.ylcarb^^^^ 
tetrahydroquinolin-2-yll-1.6-dihydropyrimi(tine-4-carboxamide 
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o 




Stepl : Methyl 2-(l^,3,4-tetrahydroquinolin-2-yl)-l-methyl-5-benzoyloxy-6- 

oxo-1 ,6-dihydropyrimidiiie-4-carboxylate 

O 




5 Benzyl 2-[5-(benzoyloxy)-4-(inethoxycarbonyl)-l-methyl-6-ox<>-l,6- 

dihy<iropyriimdi-2-yl]-l,2^,4-tetrdiydroqumoline-l-cai^ (prepared fixjm 
tetrahydroquinoline-2-carboxylic acid (Robl et al, Tetrahedron Letters 1995, 36: 
1593) by protection of the nitrogen and following procedures similar to those set forth 
in Examples 1 or 2 in combination with a deprotection step) was dissolved in EtOAc 

10 and hydrogenated at atmospheric pressure on 10% Pd/C at room temperature 
overnight. The title product was obtained as the residue after filtration and 
evaporation of the organic solvent. 

Step 2 : Methyl 5-benzoyloxy-l-methyl-6-oxo-2-[l-(pyiidin-2-ylcaibonyl)- 
15 i;2,3,4-tetrahydioquinolin-2-yl]-l,6-dihydropyrimidine-4-caiboxylate 
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O 

OCOPh 
COOMe 



■ \ - : 

The residue of Step 1 was dissolved in dichloromethane. Pyridine, 
picolinoyi chloride hydrochloride and a catalytic amount of DMAP were added. A 
further addition of the reactants was made after two hours. After evaporation of the 
5 solvent, the residue was diluted with EtOAc, the organic phase washed with water, 
dried (Na2S04) and evaporated to afford the title product. 

Step 3 : iV-(4-fluorobttizyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridin-2- 
ylcarbonyl)-l,2,3,4-tetrahydroquinoUn-2-yl]-l,6-dihydropy^ 
10 caiboxamide 

The residue of Step 2 was dissolved in DMF and 4-fluorobenzylamine 
(3 eq.) was added. The reaction mixture was stirred at 90**C for 1 h. The title 
compound was purified by preparative HPLC and isolated as its trifluoroacetic salt 
(C18, gradient of CH3CN/H2O + 0.01% TFA). 
15 ^H-NMR (DMS0-d6 +TFA, 400 MHz, 340 K) 5 8.35 (d, J = 4.2 Hz, 1 H). 7.81 (t, / = 
7.4 Hz, 1 H), 7.54 (bt, 1 H), 7.49 (d, /= 7.7 Hz, 1 H), 7.37 (dd, J = 5.2 Hz, 7.0 Hz, 1 
H), 7.25-7.22 (m, 2 H), 7.17-7.09 (m, 3 H), 6.90 (t, J = 7.3 Hz, 1 H), 6.62 (t, / = 7.3 
Hz, 1 H), 6.43 (bs, 1 H), 5.74 (t, J= 7.6 Hz, 1 H), 4.42 (dd, 7=6.4 Hz, 14.8 Hz,lH), 
4.32 (dd, /=6.4 Hz, 14.8 Hz, 1 H), 3.65 (s, 3 H), 2.80-2.70 (m, 3 H), 1.85-1.75 (m, 1 
20 H). 

MS m/z 514 (M+H)"'. 




25 EXAMPLE 12 

2-[(25,4i?)-l-benzoyl-4-hydroxypyn:oUdin-2-yl]-N-(4-fluorobenzyl>5--hydioxy-l- 
methyl-6-oxo-l,6-dihydropyrimidine-4-carboxamide 
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Step 1 : 




5 Methyl 2-[(2S,42?)-l-tert-butyloxycaibonyl-4-(benzyloxy)py^ 

yl]-5-(benzoyloxy)-l-methyl-6-oxo-l,6-dihydropyriim [obtained 
from N-Boc-O-benzyl-L-hydroxyproline using chemistry similar to those set forth in 
Examples 1 or 2; the stereochemistry of products of Steps 1 to 3 is based on that of 
starting material] was dissolved in dichloromethane (0.03 M), followed by addition of 

10 an excess of TFA. The mixture was stirred at room temperature for 1 hour. The 
solvent was evaporated in vacuo. To the residue dissolved in pyridine, benzoic 
anhydride (2 eq.) was added. The mixture was stirred at room temperature for 5 hours. 
Pyridine was evaporated in vacuo and the residue dissolved in EtOAc was washed 
with HCl (IM), saturated aqueous NaHCOa and brine, dried on Na2S04, filtered and 

15 evaporated in vacuo to give the title product as a yellow solid. 

NMR (DMSO-de, 400 MHz, 330 K) 5 8.07 (d, J= 7.6 Hz, 2 H), 7.77 (t, 7=7.3 Hz, 
H), 7.62 (t, 7=7.74 Hz, 2 H), 7.52-7.49 (m, 5 H), 7.33-7.30 (m, 5 H), 5.47 (bt, 1 H), 
4.53 (d, 7= 12.1 Hz, 1 H), 4.44 (d, 7=12.0 Hz, 1 H), 4.36 (bs, 1 H). 3.87-3.84 (m, 1 
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H). 3.76 (s. 3 H). 3.73 (s. 3 H). 3.57 (d. 7=11.2 Hz. 1 H) 2.70 (t. 7=12.2 Hz. 1 H), 
2.31-2.28 (m, 1 H). 



Step 2 : 



2-[(2S,42?)-l-benzoyl-4-(benzyloxy)pyrrolidin-2-yl]-iV-(4- 
fluorobenzyl)-5-hydroxy4-methyl-6-oxo-1.6-dihydropyrinud^^ 



carboxamide 



BnO/ 





The compound of Step 1 was dissolved in methanol and 4- 
fluorobenzylamine (5 eq.) was added. Tlie mixture was refluxed overnight After 
10 cooling.feereactionmixturewasfilteredandwashedwithethylethertoobtamthe 

title product as a white soUd. „ .o ,^ 

'HNMR (DMSO-d.. 400 MHz. BOOK) 6 12.15 (S.1H), 9.00 (brt, lH), 7.48 (d, 

j-7 6 Hz 2 H) 7.41-7.20 (m, 10 H), 7.12 (t. 7= 8.8 Hz, 2H). 5.27 (t, 7= 8Hz. 1 H). 
4'63 (dd, 7= 14.9, 7.3 Hz, 1 H), 4.56-^.38 (m. 2H). 4.26 (bs, 1 H) 4.25 i^Jj^^ f^ 
15 2 H) 3.68 (s, 3 H), 3.52 (d, 7= 11-2 Hz. 1 H). 2.66-2.63 (m. 1 H), 2.26-2.20 (m. 1 H). 
MS m/z 557 (M+H)*. 

2-[(25,4i?)-l-benzoyl-4-hydroxypyiroUdin-2-yl]-iV-(4-fluorobenzyl)-5- 
hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxamide 
20 The title compound of Step 2 was dissolved in AcOH and 10% Pd/C 

(10% weight) was added. The mixture was stirred under H. at atmosphere overnight. 
Pd/C was filtered. AcOH evaporated in vacuo, and the resulting title compound was 

washed with methanol. „ / a tin t ai 

'H NMR (DMSO-de, 400 MHz) 5 12.1 (s, 1 H), 9 (bt. 1 H), 7.51-7.47 ftn. 3 H), 7.41- 
25 7J3(m,4H)7.U(U=8.SHz,2H).5.27(,,/=8H..lH),5.08(d./=3.2Hz,lH), 



Step 3 : 
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4.63 (dd, /=14.8 Hz, 7.3 Hz, 1 H), 4.43-4.39 (m, 2 H), 4.20 (d, J= 7.4 Hz, 1 H). 3.67 
(s, 3 H), 2.41-2.36 (m. 1 H). 2.2-2.1 (m. 1 H). 
MS m/z467(M+H)*. 

EXAMPLE 13 

^4.(4.fluorobenzyl)-5-hydroxy-l-methyI-6-oxo-iV2-(pyridin-2-ylmethyl)-l,6- 
dihydropyriinidine-2,4-dicarboxamide 

O 




o o 



2-Ethyl 4-methyl 5-[(2,2-dimethylpropanoyl)oxy]-l-methyl-6-oxo-l,6- 
10 dihydropyriinidine-2,4-dicarboxylate (made by protection and alkylation of the 

starting material of Example 4, Step 1 using procedures similar to those set forth in 
Examples 1 or 2) was dissolved in DMF, 4-fluorobenzylamine (3.1 eq.) was added 
and the mixture was stirred at 90 °C overnight. After concentration of the solvent, the 
residue was taken into EtOAc, washed with 1 N HCl, dried over Na2S04 and 
15 evaporated to obtain crude iV-(4-fluorobenzyl>2-ethoxycarbonyl-l-methyl-5-hydroxy- 
6-oxo-l,6-dihydropyriniidine-4-carboxamide. To this crude product was added 2- 
picolylamine (8 eq.), and the reaction was stirred at 90 °C overnight. The title product 
was obtained as its trifluoroacetic salt by preparative RP-HPLC purification (C18 
gradient of CH3CN/H2O + 0.01% TFA). 
20 'H NMR (DMSO-de, 300K, 400 MHz) 5 12.70 (bs, 1 H), 9.75-9.65 (m, 2 H). 8.56 (d, 
J = 4.4 Hz, 1 H), 7.90-7.80 (m, 1 H), 7.44 (d, J = 8.0 Hz, 1 H). 7.40-7.35 (m. 3 H), 
7.17 (t. J = 9.2, 2 H), 4.60 (d, / = 6.0 Hz, 2 H), 4.54 (d, J = 6.0 Hz, 2 H), 3.67 (s. 3H). 
MSffi/z412CM+H)\ 

25 EXAMPLE 14 

2-[2-(4-benzoylpiperazin-l-yl)ethyl]-i\K4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo- 

1 ,6-dihydropyrimidine-4-carboxamide 
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Stepl : 



T 
O 

2-(2,2-^methoxyethyl>iV<4-nuorobenzyl)-5-hydroxy-l-methyl-^ 
l,6-dihydropyriimdme-4-carboxainide. 




5 Methyl 2-(2,2-dimethoxyethyl)-5-benzoyloxy-l-methyl-6-oxo-l,6- 

dihydropyrimidine-4-carboxylate (1.0 eq.) (prepared fiom 33-dimethoxypropionitrile 
by procedure similar to those set forth in Examples 1 or 2) in dry MeOH was treated 
with 4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and residue triturated with Et20 to obtain the title product 

10 'H NMR CDMSO-de, 300K, 400 MEIz) 8: 9.80 (br s, IH), 7.41-7.38 (m, 2H), 7.15 (t, J 
■ =8.7H2.2H),5.04(brs.lH).4.47(d.J=:6.2Hz.2H),3.46(s.3H),3.28(s.6H). 

3.01 (d, J = 5.5 Hz, 2H). 
MS: m/z366(M-H)+ 

15 Step 2 : N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-(2-oxoethyl)-l,6- 
dihydropyiiinidine-4-carboxamide 
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O 




F 



The product of Step 1 was treated with a mixtuie HCl IN/THF for 1 
hour at 40 "C. Organics were removed in vacuo and residue extracted in DCM, dried 
over Na2S04 and concentrated to give the title compound as a foam which was 
5 immediately reacted in the following reductive amination. 
MS: m/z 320(M + H)+- 

Step 3 : 2-[2-(4-benzoylpiperazin-l-yl)ethyl]-iV-(4-fluorobenzyl>5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyrimidine-4-carboxamide 

10 The product of Step 2 was dissolved in MeOH and treated with 

sodium acetate (1.6 eq.), l-benzoylpiperazine (2 eq.). and sodium cyanoborohydride 
(1.43 eq.). The mixture was left stirring at room temperature for Ihour. The reaction 
mixture was concentrated and the title compound was obtained by RP-HPLC 
purification ( Cw, eluting with water and acetonitrile containing 0.1 % TFA). 

15 NMR (CDQa+TFA, 273 K. 600 MHz) 5: 10.431 (br s, IH), 8.38 (t, J = 5.7 Hz, 
IH), 7.61 (t, J = 6.4 Hz, IH). 7.52 (t, J = 7.7 Hz, ZEI), 7.41 (d. J = 7.4 Hz, 2H), 7.28 
(2H. overlapped by CHas). 7.07 (t, J = 8.5 Hz, 2H), 4.97 (d, J = 14 Hz, IH). 4.63 (d, 
J = 5.7 Hz, 2H). 4.10 (d, J = 14 Hz, IH). 3.93 (d, J = 11.9 Hz, IH), 3.82-3.74 (m, 4H), 
3.61 (s, 3H). 3.47 (t, J = 12.6 Hz, IH), 3.41 (br s, 2H), 3.29-3-26 (m, IH), 3.15-3.14 

20 (m, IH). 

MS: wi/z494(M + H)+. 

EXAMPLE 15 

iV-(4-fluorobenzyl)-5-hydroxy-l-(2-hydroxy-3-morpholin-4-ylpropyl)-6-oxo-l,6- 
25 dihydropyrimidine-4-carboxamide 
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Steal: Methyl l-aUyl-5-[(2,2-dimethylpropanoyl)oxy]-6-oxo-1.6- 
dihydropyriimdine-4-carboxylate 

Q OyC(CH3)3 




5 Methyl 5-I(2^-dimethylpropanoyI)oxy]-6-hydroxy-l,6- 

dihydropyrimidine-4^arboxylate (see Example 4. Step 3) was dissolved in TOF. then 

allyl bromide (2 eq.) and CS2CO3 (2 eq.) were added. Hie reaction mixture was 
refluxed for 2h, then evaporated. The residue was diluted with EtOAc. washed with 

IN HCl dried mSO,) and the solvent evaporated. The product was punfied by 
10 ■ flash chromatography on siUca gel eluting with a gradient of petroleum ether/EtOAc. 
'H-NMR CDMSO-d., 400 MHz. 300K) 5 8.47 (s, IH). 5.99-5.92 (m, IH). 5.25-5.14 
(m, 2H), 4.58 (d, J = 5.5 Hz. 2H), 3.82 (s, 3H). 1.28 (s, 9H). 

• stsEl: N-(4-fluorobenzyl>5-hydroxy-l-(2-hydroxy-3-moipholin-4-ylpro^^^ 
j5 6.oxo-l,6-dihydropyrimidine-4-carboxamide 

2a. The compound of Step 1 was dissolved in dichloroethane and 
m-CPBA was added (5 eq.). The reaction mixture was refluxed until the starting 
material was completely consumed, then evaporated. MS m/z 311 (M+H)*. 

2b. Crude material from step 2a was dissolved in MeOH and 

20 moiphoUne (6 eq.) was added. The reaction mixture was refluxed for 3h. then 

evaporated. MS (EI+) m/z 398 (M+H)*. 

2c. Crude material from step 2b was dissolved in DMF and 4- 

fluorobenzylamine (3 eq.) was added. The reaction mixture was stirred at 90 "C for 
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3h. The title compound was obtained as its tiifluoroacetate salt by RP-HPLC 
purification (gradient of CH3CN/H2O + 0.01%TFA). 

»H-NMR (DMS0-d6 +TFA, 400 MHz. 340K) 6 9.27 (bt, IH), 7.94 (s, IH). 7.40-7.36 
(m 2H). 7.15-7.11 (m. 2H). 4.48 (d, J= 6.4 Hz, 2H), 4.30-4.36, (m, IH). 4.09 (dd. J= 
5 13.6. 4.0 Hz, IH), 3.91-3.86 (m, 5H). 3 J4-3.30 (m. 5H). 3.18 (dd, J= 13.6 ,4.0 Hz, 
IH). 

MSm/z407(M+H)*. 

EXAMPLE 16 

10 2-[(2S.4S)-l-acetyl^fluoropyrroUdin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l-methy^ 
6-oxo-1.6-dihydropyriimdine-4-carboxaniide 



15 




Stepi : i.Benzyl-2-niethyl-(2S,4S)-4-fluoropyrroUdine-l,2-dicarboxylate 

,C02Me 



"Cbz 



l-benzyl-2-methyl(2S,4R) 4-hydroxypyrrolidine-l,2 dicarboxylate in 
dichloromethane was added dropwise to a solution, precooled to -78 »C, of N.N- 
20 diethylaminosulfur trifluoride (1.0 eq.) in dichloromethane. Tlie reaction was stined 
while the temperature was allowed to increase to 25 «C. The solvent was concentrated 
under vacuum and the crude was purified by flash chromatography (eluent: petroleum 
pther EtO Ac = 1 : 1) to give the title compound. 

'H ^(0)0; 300 ^, 300 K) 5 7.42-7.30 (m. 5H). 5.35-5.10 (m, 3H), 4.65 (d, 
25 J=9.6 Hz, 0.5H). 4.57 (d. J= 9.4Hz. 0.5H). 3.99-3.62 (m, 2H), 3.79 (s, 1.5H). 3.68 (s. 
1.5H), 2.62-2,29 (m.2H). 
MS:m/z282CM[+H)''. 
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Step 2: (4S)-l-[(Benzyloxy)carbonyl]-4-fluoio-L-proline 



"^CBz 

5 l-Benzyl-2-methyH2S,4S)-4-fluoiopynolidine-l>dicaiboxylate dissolved in 
methanol was treated with NaOH IN (2 eq.) and the reaction mixture was stirred at 
50 "C for 3 hours. After concentration of the solvent, HQ IN was added until pH=l 
and the aqueous layer was extracted three times with dichloromethane. The organic 
phase was washed with brine, dried over Na2S04 and filtered to give, after 

10 concentration, title compound. 

'HNMR (CDCI3. 400 MHz, 300 K) 6 7.45-7.30 (m, 5H), 5.33-5.18 (m. 3H), 4.70-4.60 
. (bm, IH). 4.00-3.65 (m, 2H). 2.85-2.25 (m, 2H). 
.MS:m/z268(M+H)*. 

Step 3; Benzyl-(2S,4S>2-aininocarbonyl-4-fiuoropyn:olidine-l-carboxylate 



.CONH2 
^CBz 



A stirred solution of (4S)-l-[(Benzyloxy)carbonyl]-4-fluoro-L-proline in dioxane was 
treated with pyridine (0.7 eq.) and B0C2O (1.3 eq.), then ammonium bicarbonate (1.26 
20 eq.) was added and the mixture was stirred at room temperature for 15 hours. 

Dioxane was concentrated and the residue was taken up in ethyl acetate, washed with 
1 N HCl and brine, dried over Na2S04 to give, after filtration and concentiation, titie 
compound. 

NMR (DMS0-d<5, 400 MHz, 340 K) 5 7.40-7.28 (m, 5H), 5.25 (dt, Jh-f= 53.6 Hz, J 
25 = 4.5 Hz, IH). 5.13-5.06 (m, 2H), 4.28 (d. J= 9.6Hz. IH), 3.80-3.63 (m, 2H). 2.45- 
2.21 (m, 2H). 
MS: m/z 267 (M+H)*. 
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Step 4- Bemzyl-(2S,4S)-2<yano-4-fluoropyrroUdine-l-caiboxylate 



CBz 

Benzyl-(2S ,4S)-2-aimnocaibonyl-4-fluoropyrrolidine-l-carboxylate in 
5 dichloromethane was treated at 0 "C with EtaN (2.1 eq.) and trifluoroacetic anhydride 
was added dropwise. 

The reaction mixture was stined at 0 "C for 0.5 hour and 10 minutes at room 
temperature. Then, it was diluted with dichloromethane, washed with HCl IN and 
brine, dried over NazSO* and filtered to give, after concentration, title compound. 
10 'H NMR (DMS0-d6, 400 MHz, 340 K) 5 7.42-7.30 (m, 5H), 5.40 (dbt, Jh-i^ 52.3 Hz, 
IH), 5.20 (d, J=12.7 Hz, IH), 5.16 (d. J= 12.7 Hz, IH), 4.94 (d. J= 8.4Hz, IH^, 3.68- 
3.56 (m, 2H), 2.63-2.41(m, 2H). 
MS:m/z249(M+H)^ 

15 Step 5: BenzyH2S,4S)-2-[amino(hydroxyimino)methyl]-4-fluoropytroUdine- 
1-caiboxylate 




Benzyl-(2S,4S)-2-cyano-4-fluoropyrrolidine-l-carboxylate dissolved in absolute 
20 ethanol was treated with triethyl amine (1.5eq.) and hydroxylamine hydrochloride 
(1.3 eq.). 

The reaction mixture was stined at 50 »C for 3 hours and then the solvent was 
removed under reduced pressure. The residue was partitioned between water and 
dichloromethane and the aqueous layer was extracted with dichloromethane three 
25 times. The organic phase was dried over Na2S04 and filtered. The soKd obtained by 
concentration was then recrystaUized ftom MeOH to give title compound. 
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20 



NMR (DMSO-dfi. 400 MHz. 300 K) 5 9.10 (bs, IH). 7.40-7.25 (m, 5H), 5.35-5.15 
(m, 3H), 5.07 (m, 2H), 4.43 (d, J= 9.1 Hz. IH). 3.72-3.56 (m. 2H). 2.45-2.20 (m. 2H). 
MS:m/z282(M+H)*. 

Step 6: Dimethyl-2-{[(ainino-{(2S.4S)-l-[(benzyloxy)carbonyl]-4- 

fluoiopyiToUdm-2-yl}niethylidene)aimno]oxy}but-2-enedioate 

O ^COzMe 

^NH2 COaMe 




Benzyl-(2S.4S)-2-[animo(hydroxyiniino)inethyl]-4-fluoropyiT^^ 
10 cMorofonn was treated Awith dimethylacetylene dicarboxylate for 3 hours at 60 "C. 
The chlorofonn was then concentrated to give the title compound as a 8:2 mixture of 
isomers. 

NMR (DMSO-d<$, 400 MHz. 300 K) 5 7.45-7.25 (m, 5H). 6.51 (bs, 1.6 H), 6.14 
(bs, 0.4 H), 5.64 (s, 0.8H), 5.61 (s. 0.2 H), 5.30 (dt, Jh.f="53.9 Hz, J= 4.6 Hz, IH). 
15 5.15-5.04 (m, 2H). 4.51 (t, J=8.8 Hz. 0.8H), 4.44 (bt, 0.4H), 3.85-3.48 (m. 8H). 2.67- 
2.23 (m,2H). 
MS:m/z424(M+H)^ 

Step 7: Methyl-2-{(2S,4S)-l-[(benzyloxy)carbonyl]-4-fluoropynolidin-2-yl}- 
5,6-dihydroxypyiimidine-4-carboxyIate 



OH 

N 



,OMe 



^CBz 

Dimethyl-2-{[(amino-l(2S,4S)-l-[(ben2yloxy)carbonyl]-4-fluoropyrroUdih-2- 
yl}methylidene)amino]oxy}but-2-enedioate was refluxed for 6 hours in ortho-xylene. 
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Hie reaction mixture was then cooled down to room temperature and petroleum ether 
was added. A Hght brown solid precipitated to give after filtration title compound, that 
was not purified furthermore, but used as such in the following reaction. 



5 Step 8: Methyl-5-(ben2oyloxy)-2-{(2S.4S>l-[(benzyloxy)caibonyl]-4- 
fluoropyrTolidin-2-yl}-6-hydroxypyrimidine-4-carboxylate 

OH 

OBz 



V-N. 



^CBz 

Methyl-2-{(2S,4S)-l-[(benzyloxy)carbonyl]^-fluoropyrrolidin-2-yl}-5,6- 
10 dihydroxypyrimidine-4-carboxylate in pyridine was treated with benzoic anhydride 

(1.3 eq.) and the reaction mixture was stirred at room temperature overnight. 

Pyridine was concentrated and the residue was taken up in ethyl acetate and washed 

with HCl IN and brine. The organic phase was dried over Na2S04 and filtered to give 

after concentration a crude that was purified by flash chromatography , (eluent: 
15 petroleum ether, ethyl acetate= 1:1) to give tiUe compound. 

NMR (DMSO-d<i, 400 MHz, 300 K) 5 13.50 (bs, IH), 8.09 (d, J=7.7Hz, 2H), 7.80 

(t. J= 7.35 H2. IH), 7.64 (t, J=7.8 Hz. 2H). 7.45-7.15 (m, 5H), 5.36 (dbt, Jh.i^54 Hz. 

IH). 5.14 (m. 2H).5.02-4.93 (m, IH). 3.95-3.60 (m, 2H). 3.76 (s, 3H), 2.80-2.36 (m. 

2H). 

20 MS:m/z496(M+H)*. 

Step 9 : Methyl-5-(benzoyloxy>2-{(2S,4S>I-[(benzyloxy)caibonyl]-4- 
fluoropyrrolidin-2-yl}-l-methyl-6-oxo-l,6-dihydropyrimidine-4- 

caiboxylate . 
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O 



Fi 




N O 
^CBz 



.OMe 



Metbyl-5-(ben2oyloxy>2-{(2S.4S>l-[(benzyloxy)caitonyl]4-fluoiopyiToKd^^ 
Vhydroxypyriimdme-4-carboxylate, dissolved in dry dioxanc, was ad^ 
suspension of Uthium hydride (1.2 eqO in dry dioxane. The reaction mixtm^ 

5 stirred at 38 °C for 45 niinutes and tiien cooled down to room temperature. Dimethyl 
sulfate (1.3 eq.) was added and the mixture was heated to 58 °C and stirred at this 
temperature for 3 hours. The reaction mixture was then cooled down and glacial 
acetic acid (0.2 eq.) was added, followed by water and ethyl acetate. The aqueous 
layer was separated and extracted with ethyl acetate; the organic phase was dried over 

10 Na2S04 and filtered to give, after concentiation, a crude that was purified by flash 

chromatography (eluent petroleum etiier. ethyl acetate fi»m 4:6 to 2:8) to give the title 
compound as a 4.6:5.4 mixture of rotamers by NMR; 

*H NMR CDMSO-d6, 400 MHz, 300 K) 5 8.08 (d, J=7.5 Hz, 2H), 7.79 (t, J= 7.3 Hz. 
IH), 7.63 (t, J=7.5 Hz, 2H), 7.37-7.11 (m. 5H), 5.48-5.38 (m, 2H), 5.20 (d, J= 12.8 
15 Hz, 0.46H). 5.12 (d, J^ll.8 Hz, 0.54H), 5.10 (d, J=12.5 Hz, 0.54H), 4.92 (d, J=12.8 
Hz, 0.46H). 4.00-3.75 (m, 2H). 3.72 (s. 3H). 3.59 (s, 1.6H). 3.52 (s. 1.4H), 2.90-2.65 
(m,2H). 

MS: m/z 510 (M+H)*. 

20 Step 10 : Mefliyl-2-[(2S,4S)-l-acetyl-4-fluoropyiTolidin-2-yl]-5-(benzoyloxy)-6- 
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Methyl-5-(benzoyloxy)-2-{(2S,4S)-l-[(benzyloxy)carbonyl]-4-nu<MBpyiToKdin-2-^^ 
l-methyl-6-oxc)-l,6-dihydropyriimdine-4-carboxylate, dissolved in ethyl acetate was 
treated with Pd/C 10% (10%w/w) and acetic anhydride (1 eq.) and submitted under 

5 . Hz atmosphere at room temperature. The reaction mixture was stirred at room 
. temperature for 18 hours and then the suspension was filtered over ceKte to give the 
title compound as a 7:3 mixture of rotamers by NMR. 

NMR (DMSO-d6, 400 MHz, 300 K) 5 8.07 (m, 2H), 7.78 (m, IH), 7.62 (m, 2H), 
5.75-5.26 (m, 2H), 4.13-3.60 (m, 2H). 3.72 (s, 3H), 3.59 (s, 3H). 2.79-2.36 (m, 2H). 

10 2.03 (s,2.1H), 1.87 (s,0.9H). 
MS:m/z418(M+H)*. 



Step 11 : 2-[(2S,4S)-l-acetyl-4-fluoropynoIidin-2-yl]-N-(4-fluorobenzyl)-5- 
hydioxy-l-inethyl-6-oxo-l,6-dihydropyrinudine-4-carboxamide. 

15 

Methyl-2-[(2S,4S>l-acetyl-4-fluoropyrrolidin-2-yl]-5-(benzoyloxy)-6- 
hydioxypyrimidine-4-carboxylate was dissolved in MeOH (0.12 N) and treated with 
4-F-benzylainine (3 eq.) in a sealed tube. The reaction mixture was stirred at 65 "C 
for 18 hours, then it was cooled down. The solvent was evaporated and the residue 
20 was washed with ethyl ether several times to obtain a solid that was recrystallized 

from ethanol and washed again with ethyl ether to give the title compound as a 7.3:2.7 
mixture of rotamers by NMR. 

'H NMR PMSO-dfc 500 MHz, 300 K) 5 12.01 (bs, IH), 8.52 (t, J = 6.3 Hz, 0.7H), 
8.34 (t, J = 6.3 Hz, 0.3H). 7.34-7.29 (m, 2H), 7.18-7.12 (m, 2H), 5.39 (dbt, Jh.f=54.3 
25 Hz, 0.7H), 5.29 (dt, Jh4*=54.2 Hz, J=4.4 Hz, 0.3 H), 5.38 (d, J=8.9 Hz. 0.3H). 5.18 
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(dd. J=9.2 and 1.6 Hz. 0.7H), 4.55^.47 (m. 2H), 4.20-3.78 (m, 2H), 3.51 (s, 2.1H). 
3.50 (s, 0.9H), 2.75-2.54 (m, IH), 2.47-2.27 (m. IH), 2.00 (s. 2.1H), 1.81 (s. 0.9H). 
MS:m/z407^+H)*. 

EXAMPUB 17 

2-{(25,4/?>l-t(dimethylaimno)(oxo)acetyll-4-methoxypyrrolidiii-2-yl}-iV:-(4- 
fluorobenzyl>5-hydroxy-l-niethyl-6-OTO-l,6-dmydropyiiim 




or N"^ 

10 Step 1 : (4l?)-l-((Benzyloxy)caiboiiyl]-4-methoxy-L-proline 

-^^^ OH 



'CK 



-N O 
Cbz 



15 



Synthesized foUowing the procedure reported on Journal of Medicinal Chemistry 
1988,31,875-885. 

Step 2 : Beiizyl-<25.410-2-cyano-4-methoxypyrroUdine-l-carboxylate 



CN 

N 

Cbz 



20 



To compound (42?)-l-[CBenzyloxy)carbonyi]-4-methpxy-L-proline dissolved in 
dioxane, Boc anhydride (1.3 eq). NH4HCO3 (1.26 eq.) and pyridine were added. The 
mixture y/as stilted overnight at room temperature. Dioxane was removed in vacuo 
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and the residue, dissolved in ethyl acetate, was washed with HQ IN, saturated 
aqueous NaHCOa and brine, dried over NaaSO*. filtered and concentrated in vacuo to 
get the primary amide. The crude product was dissolved in dichloromethane and 
triethylamine (2.1 eq.) was added. The mixture was cooled down to 0° C and 

5 trifluoroacetic anhydride (1.1 eq.) was added. After 1 hour the dichloromethane 

solution was diluted and washed with HCl IN, saturated aqueous NaHCOa and brine, 
dried over Na2S04, filtered and evaporated in vacuo. The compound was purified by 
flash chromatography on silica gel (eluent ethyl acetate: petroleum ether = 20%:80%) 
as a 4:6 mixture of rotamers by NMR. 

10 NMR (DMSO-de, 400 MHz, 300 K) 5 7.45-7.3 (m, 5H), 5.20 (d, J=12 Hz, 0.4H), 
5.14 (s, 1.2H), 5.12 (d, J= 12 Hz, 0.4H), 4.75 (t, J= 7 Hz, OAK), 4.64 (t, J= 7.8 Hz, 
0.6H), 4.02 (bs, IH). 3.6-3.45 (m, 2H), 3.21 (s. 3H), 2.45-2.40 (partially under 
DMSO) (m, IH), 2.40-2.25 (m, IH). 

15 Step 3: Benzyl-(25,4/0-2-[ainino(hydroxyimino)methyl]-4niethoxypyrrolidine 
-1-carboxylate 




Cbz NH2 

To benzyl-(2S,4i?)-2-cyano-4-methoxypynolidine-l-caiboxylate, dissolved in ethanol 
20 (0.4 M), hydroxylamine hydrochloride (1 .3 eq.) and triethylamine (1.5 eq.) were 
added. The mixture was stirred at 40''C for 4 hours then at room temperature 
overnight. The mixture was concentrated in vacuo and the residue dissolved in ethyl 
acetate washed with brine, dried over NaaSO*. filtered and concentrated to give title 
compound. 

25 'H NMR (DMSO-de, 400 MHz, 300 K) 5 9.05 (bs, IH), 7.45-7.25 (m, 5H), 5.4 (bs, 
2H), 5.10 (d, J= 13 Hz, IH), 5.03 (d, J=13 Hz. IH), 4.26 (t, J= 7.4 Hz, IH), 3.97 (bs, 
IH), 3.63-3.45 (m, 2H). 3.22 (s, 3H) 2.3-2.03 (m, 2H). 
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20 



Step 4 : Dimethyl-2-{ [(aimno-{ (25,4i?)-l-[(benzyloxy)carbonyl]-4- 

methoxypyrrolidin-2-yl}methylidene)aniino]oxy}but-2-enedioate^ 



.01.../ T 



^O^ ^COoMe 
N ^ ^ 



NHa COgMe 



Cbz 

5 To beiizyl-(25,4i?)-2-[aimno(hydroxyiniino)methyl]-4methoxypyiTolidine -1- 

carboxylate, dissolved in chlorofonn, dimethyl acetylendicarboxylate (1.1 eq.) was . 
added. The mixture was reHuxed for 1 hour and left stirring at 40° C overnight. The 
chloroform was removed in vacuo and the crude product purified by flash 
chromatography on silica gel (eluent ethyl acetate: petroleum etha- = 40: 60). Two 

10 isomers were present in ratio 7:3. 

NMR CPMS0-d6, 400 MHz, 300 K) 5 7.40-7.23 (m, 5H), 6.7-6.55 (2bs, 1.4 H), 
. 6.35-6.2 (bs, 0.6H), 5.61 (s, 0.7H). 5.59 (s, 0.3H). 5.10 (d, J=13 Hz, 0.7H), 5.08 (s, 
0.6H), 5.02 (d, J=13 Hz. 0.7H), 4.30-4.20 (m, IH). 3.97 (bs, IH). 3.78 (s, 2.1H), 3.73 
(s. 0.9H). 3.62 (s. 0.9H), 3.59 (s. 2.1H), 3.65-3.50 (m, 2H). 3.22 (s. 3H), 2.37-2.23 (m, 

15 IH), 2.10-1.95 (m, IH). 



Step 5 : Methyl 5-(benzoyloxy)-2-{(25,4i?)-l-[(benzyloxy)caibonyl]-4- 
inethoxypyiiolidin-2-)i}-6-hydroxypyrimidine-4-carboxylate 



OH 

OBz 



Cbz 



DimethyI-2-{ [(amino-{ (25,4/?)-l-[(benzyloxy)carbonyl]-4-methoxypytroUdin-2- 
yl}inethylidene)amino]oxy}but-2-enedioate were dissolved in xylene and the solution 
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Stirred at 150°C for 3 hours and at room temperature overnight. Xylene was 
concentrated in vacuo. To the crude compound, dissolved in pyridine, benzoic 
anhydride (1.3 eq.) was added and the reaction mixture was stirred at room 
tempearature overnight. The solution was concentrated in vacuo and the crude 
5 dissolved in ethyl acetate washed with 1 N HCl, saturated aqueous NaHCOa and 
brine, dried on Na2S04, filtered and evaporated in vacuo. The crude product was 
purified by flash chromatography on silica gel (eluent ethyl acetate: petroleum ether - 
10:90) and showed a 1:1 mixture of rotamers by NMR. 

*H NMR (DMS0-d6. 400 MHz, 300 K) 5 13.5 (s, IH), 8.09 (t, J= 7.0 Hz, 2H), 7.82- 
10 7.75 (m, IH), 7.66-7.61 (m, 2H), 7.40-7.25 (m, 4 H), 7.12-7.06 (m, IH), 5.10 (s, IH), 
5.09 (d, J= 12.5 Hz, 0.5H), 4.88 (d, J= 12.5 Hz, 0.5H), 4.66 (dd, J= 16.2 and 8.0 Hz, 
IH), 4.10-4.00 (m, IH), 3.74 (s, 3H), 3.75-3.60 (m, 2H), 3.25 (s, 3H), 2.45-2.40 
(partially under DMSO) (m, IH), 2.13-2.03 (m, IH). 

Step 6 : Methyl-5-(benzoyloxy)-2-{ (25,4i?)-l-[(benzyloxy)carbonyl]-4- 

15 niethoxypyrroHdin-2-yl }-l-methyl-6-oxo-l ,6-dihydropyrimidine-4- 

carboxylate 



OBz 

.0. 



^Cbz 

To methyl 5-(benzoyloxy)-2-{(25,4/?)-l-[(benzyloxy)carbonyl]-4-methoxypyrroUdin- 
20 2-yl}-6-hydroxypyrimidine-4-carboxylate, dissolved in dioxane, LiH (1.4 eq.) was 
added and the reaction mixture stirred at 38° C for 40 minutes. The temperature was 
raised to 60°C and dimethyl sulphate (1.3 eq.) was added dropwise. After two hours 
die reaction mixture was cooled down to O^C and HCl 1 N was added to quench the 
reaction. The reaction mixture was extracted with ethyl acetate and the organic phase 
25 washed with HQ IN, saturated aqueous NaHCOa and brine, dried on Na2S04, filtered 
and concentrated in vacuo. The desired product was isolated by flash chromatography 
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10 



on silica gel (eluent ethyl acetate: petroleum ether = 30:70) as a 1:1 mixture of 
rotamersbyNMR: 

NMR (DMS0-d6, 400 MHz, 300 K) 5 8.08 (t, J= 6.8, 2H). 7.82-7.75 (m, IH), 
7.66-7.61 (m. 2H), 7.38-7.22 (m, 4H), 7.08-7.02 (m, IH), 5.18-5.12 (m, IH). 5.13 (d, 
J= 13.1 Hz, 0.5H), 5.07 (d, J= 13.1 Hz. 0.5H), 5.06 (d, J= 12.4 Hz, 0.5H), 4.84 (d. J= 
12.4 Hz, 0.5H), 4.08-4.17 (m, IH), 3.73 (s. 3H), 3.75-3.55 (m. 2H), 3.65 (s, 1.5H),; 
3.44 (s, 1.5H), 3.26 (s, 3H), 2.62-2.52 (partially under DMSO) (m, IH), 2.30-2.15 (m, 
IH). 

MS: m/z 522 QA+Hf 

Step 7 : Benzyl-(25,4/?)-2-(4-{ [(4-fluorobenzyl)amino]cari>onyl}-5-hydroxy-l- 

methyl-6-oxo-l,6-dihydropyrimidin-2-yl)-4-methoxypyiroHdine-l- 

carboxylate 




15 Tomethyl-5-(benzoyloxy>2-{(25,4i?)-l-[(benzyloxy)carbonyl]-4-methoxypyrrohdin- 
2-yl}-l-methyl-6-oxo-l,6-dihydropyximidine-4-carboxylate,dissolved in methanol, 4- 
F-benzylamine (3 eq.) was added. The reaction mixture was stirred at reflux 
overnight Methanol was removed in vacuo and the residue triturated with ethyl ether 
to give the title product as a 4:6 mixture of rotamers by NMR: 

20 'H NMR (DMSO-dfi + TFA, 400 MHz, 300 K) 5 14.0 (bs, IH). 8.92 (t. J = 6.4 Hz, 
0.4H), 8.73 (t, J = 5.9 Hz. 0.6H), 7.35-725 (m, 4H), 7.20-7.05 (m, 4H). 6.93 (d. J= 

7.5 Hz. IH), 5.09-4.95 (m, IH), 5.09 (d, J= 12.3 Hz, 0.6H), 4.75 (d, J= 12.3 Hz, 
0.6H), 5.05 (d, J= 13 Hz, 0.4H), 4.98 (d, J= 13 Hz, 0.4H), 4.52-4.43 (m, 2H), 4.12- 

4.06 (bra, 0.4H), 4.06-4.02 (bm, 0.6H), 3.87 (dd, J= 11.5 and 4.5Hz, 0.4H), 3.84 (dd, 
25 J= 12 and 2.7Hz. 0.6H). 3.65-3.55 (m, IH). 3.59 (s, 1.2H), 3.41 (s. 1.8H), 3.25 (s, 

3H), 2.45-2.40 (partially under DMSO) (m, IH), 2.30-2.15 (m. IH). 
MS:m/z511(M+H)'' 
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Step 8 : iV-(4-fluorobenzyl)-5-hydroxy-2-[(25,4i?)-4-niethoxypyiroUdin-2-yl]- 
l-methyl-6-oxo-l,6-dihydropyriimdine-4-carboxainide 




Benzyl<25,4i?)-2-(4-{[(4-fluorobenzyl)amino]caibonyl}-5-hydroxy-l-meA^^^ 
l,6-dihydropyrinridin-2-ylH-niethoxypyiroUdine-l-carboxylate was dissolved in 
methanol and Pd/C 10%wt (14%w/w) was added. The mixture was stined under H2 
10 atmosphere at room temperature. After 2 hours the reaction mixture was filtered and 
methanol was removed in vacuo to give title compound. 

»H NMR (DMSO-d«+TFA, 400 MHz, 300 K) 5 12.58 (bs, IH). 10.16 (bs. IH). 9.74 
(t, J= 6.3 Hz. IH), 8.90 (bs, IH), 7.36 (dd, J = 8.5 and 5.7 Hz, 2H), 7,19 (t, J= 8.8 Hz, 
2H), 5.01 (bs, IH), 4.50-4.60 (m, 2H), 4.19 (bs, IH). 3.55-3.45 (m, IH), 3.47 (s. 3H), 
15 3.45-3.35 (m, IH). 3.32 (s, 3H). 2.74 (dd, J= 13.9 and 7.5 Hz, IH), 2.17-2.10 (m, IH). 
MS:m/2 377(M+H)* 

Step 9 : 2-{ (25,4i?H-[(dimethylamino)(oxo)acetyl]-4-methoxypyn:olidin-2- 

yl}.//_(4_fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l,6- 
20 (iihydropyrimidine-4-carboxamide 

ToN-(4-fluorobenzyl)-5-hydroxy-2-[(25,4IJ)-4-methoxypyrroUdin-2-yl]-l-methyl-6- 
oxo-l,6-dihydropyrinudine-4-carboxamide, triethylamine (1 eq.) was added. The 
reaction mixture was cooled down to 0°C and methyl chlorooxoacetate (3 eq.) was 
25 added. After I hour the reaction mixture was concentrated and a big excess of 

dimethylamine 2M in THF (30 eq.) was added The reaction mixture was concentrated 
and the desired compound was isolated by HPLC purification (Waters, Symmetry Qg, 
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Sum, 19x50imn eluting with water and acetonitrile containing 0.1% trifluoroacetic 
acid) as a 2:8 mixture of rotamers by NMR: 

»H NMR (DMSO-dfi, 400 MHz. 340 K) 5 11.9 (bs. IH). 8.99 (bs, 0.8H), 8.85 (bs, 
0.2H). 7.40-7.30 (m, 2H), 7.14 (t, J= 8.8 Hz. 2H). 5.21 (t, J= 7.5 Hz. IH), 4.54 (dd. J= 
5 14.9 md 6.7 Hz. IH), 4.45 (dd, J= 14.9 and 6.4 Hz, IH), 4.10 (bs. IH), 3.91 (dd, J= 
11.6 and 4.6 Hz, 0.2H), 3.79 (dd, J= 11.2 and 4.4 Hz, 0.8H), 3.60-3.50 (m, IH), 3.58 
(s, 2.4H), 3.48 (s. 0.6H), 3.29 (s, 0.6H)..3.27 (s, 2.4H). 2.87 (s, 2.4H), 2.81 (s, 2.4H), 
2.64 (s, 0.6H), 2.57 (s, 0.6H), 2.70-2.50 (m, IH), 2.30-2.20 (m, 0.8H), 2.20-2.10 (m, 

0,2H). . ■ . 

10 MS:m/z476(M+H)* 

EXAMPLE 18 

^i.[l-(4-{[(4-fluorobenzyl)aniino]carbonyl}-5-hydroxy-l-methyl-6-oxo-l,6- 
dihydiopyrimidin-2-yl)-l-methylethyl]-A/^,N^-^Jimelh^^^ 



15 



25 



O 




Stepl : 2-Amino-2-methylpropanei^iiIe 

20 Organic Synthesis Coll. VolJttpg 29 

Acetone cyanohydiin was diluted with MeOH (approx. 3 mmoymL). The solution 

was cooled and saturated with anunonia gas, and the reaction mixture was allowed to 
stand for one day. The excess of ammonia and methyl alcohol were evaporated by 
rotary evaporation. Residue consisted in the tide product. 



Step 2: Benzyl 1-cyano-l-methyIethylcarbamate 
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To a suspension of 2-amino-2-methylpropanenitrile in water an equimolar amount of 
NajCOg and a slight excess (1.1 eq) of benzylchloroformate were added, with an 
5 external cooling. Reaction mixture was stirred o/n at room temperature, extracted in 
EtOAc and the organic phase was washed with NaHCOsss, dried (Na2S04), filtered 
and concentrated. Product was obtained as a white solid. 

»H-NMR (CDCI3) 5 7.48-7.33 (bs, 5 H), 5.15 (s, 2 H), 4.98 (bs, 1 H), 1.68 (s, 6 H); 
"C-NMR (CDCI3) 5 15333. 13.81, 127.81, 127.63, 127.55. 120.64, 66.56.46.19, 
10 26.67; MS (M+1) m/z 219. 

Step 3 : Benzyl 2-ainino-2-0iydroxyiimno)-l,l-dimethylethylcarbamate. 

H N'°" 
O ^ ^ 

Hydroxylamine hydrochloride in methanol was added to an equimolar stirred solution 
of ixjtassium hydroxide in methanol. The mixture was stirred for 15 min and the 
precipitated potassium chloride was removed by filtration. The filtrate was added to 
an equimolar amount of the nitrile and the solution stirred overnight at 40 °C, then 
20 cooled to room temperature and concentrated. The resulting residue was triturated 
with water and the white solid, after drying under vacuum, consists mainly in the title 
product. 

»H-NMR (DMSO) 5 9.12 (bs. 1 H), 7.48 (bs. 5 H), 7.08 (bs, 1 H), 5.33 (bs, 2 H), 4.98 
(s. 2 H). 1.39 (s, 6 H); MS (M+1) miz 252. 

25 
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Step 4 : Methyl 2-(l-{ [(benzyloxy)carbonyl]ainino}-l-methylethyl)-5,6- 



dihy<faoxypyriimdine-4-carboxylate^^ 




o o 

Benzyl 2-amino-2-(hydroxyinuno)-ia-dimethylethylcarbamate was suspended in 
5 chlorofonn and treated with 1.2 eq of dimethylacetylenedicarboxylate and reaction 
was lefluxed ovenright After cooling at room temperature, volatiles were evaporated 
and the residue was taken into xylene and heated at 145 °C for 48 h. The reaction 
mixture was stined at room temperature overnight to allow the precipitation of the 
product (5) as a light brown soUd. This soUd was collected by filtration and washed 

10 with diethyl ether. 

'H-NMR (DMSO) 5 12.54 (s. 1 H), 10.21 (s. 1 H), 7.44 (bs, 1 H), 730 (bs. 5 H), 4.95 
(s. 2 H), 3.8Q (s, 3 H), 1.47 (s, 6 H); MS (M+1) «i/z 362. 

Step 5 : Methyl 5-(benzoyloxy)-2-(l-{[(benzyloxy)caibonyl]amino}-l- 

15 inethylethyl)-6-hydroxypyiimidine-4-carboxylate. 

OH 

o o 

To a stirred solution of methyl 2-(l-{[(benzyloxy)caibonyl]amino}-l-methylethyl)- 
5,6-dihydroxypyiimidine-4-carboxylate in pyridine, 1.1 eq of benzoic anhydride were 

20 added and stirring prolonged at room temperature over night. Pyridine was evaporated 
and residue was taken m ethyl acetate and washed with 1 N HCl and brine. Organic 
layer was separated, dried (NajSO*). filtered and concentrated by rotary evaporation 
and residue was purified by flash column chromatography (Si02, petroleum 
ether/ethyl acetate 60/40 v/v as eluant). Collection and evaporation of appropriate 

25 fractions afforded title product. 
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iR-NMR (CDCI3) 6 12.2 (bs, 1 H), 8.15 (d, J = 7.4 Hz, 2 H). 7.65 (t, / = 7.4 Hz, 1 H). 
7.50 (t, J = 7.5 Hz. 2 H), 7.32 (bs. 5 H), 5.54 (bs, 1 H), 5.05 (s. 2 H), 3.82 (s, 3 H), 
1.67 (s. 6 H); MS (M+1) »n/z 466. 

Step 6 : Methyl 5-(ben2oyloxy)-2-(l-{[(benzyloxy)carbonyl]anuno}-l- 

methylethyl)-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxylate 

O 

o o 

To a stirred solution of liH (1.1 eq) in dioxane, methyl 5-(benzoyloxy>2-(l- 
{[(benzyloxy)carbonyl]amino}-l-methylethyl)-6-hydroxypyrimidine-4-carboxyIate 

10 was added and the mixture was stiired at 38 °C for 45 min. After cooling down to 
room temperature, dimethylsulfate (1.3 eq) was added and reaction mixture was 
heated at 60 °C for 2 h. Mixture was then cooled to room temperature, dioxane 
evaporated and residue was purified by flash chromatography, eluting with 65/55 v/v 
petroleum ether/ethyl acetate. Collection and evaporation of appropriate fractions 

15 afforded the title product 

^H-NMR (CDCI3) 5 8.19 (d, J = 7.3 Hz. 2 H), 7.65 (t, / = 7.3 Hz. 1 H), 7.51 (t, J = 7.6 
Hz, 2 H). 7.33 (bs, 5 H), 5.63 (bs. 1 H). 5.03 (s. 2 H), 3.80 (s. 3 H). 3.63 (bs, 3 H), 
1.72 (s. 6 H); MS (M+1) /n/z 480. 

20 Step 8 : Benzyl l-(4-{[(4-fluoiobenzyl)aniino]carbonyl}-5-hydroxy-l-methyl- 
6-oxo-1.6-dihydropyrimidin-2-yl)-l-methylethylcarbamate. 




25 To a methanolic solution of methyl 5-(benzoyloxy)-2-(l- 

{[(benzyloxy)carbonyllamino}-l-methylethyl)-l-methyl-6-oxo-1.6- 
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dihydropyrimidme-4-carboxylate,p-flaoro benzylamine (3 eq) was added and mixture 
was refluxed over night. After evaporation of methanol, residue was taken in EtOAc, 
washed with IN HCl and brine, dried (NazSO*), filtered and evaporated to obtain the 
title product.. 

5 ^H-NMR (CDCI3) 5 11.9 (bs, 1 H), 7.79 (bt, 1 H), 7.35-7.29 (m, 7 H), 7.07 (t. 7 = 8.6 
Hz, 2 H). 5.27 (bs. 1 H). 5.02 (bs. 2 H), 4.58 (d. J = 6.2 Hz, 2 H), 3.67 (s, 3 H)i 1.70 
(s, 6 H); MS (M+1) "1/2 469. 

Step 9 : 2-(l-amino-l-methylethyl)-^^(4-fluoroben2yl)-5-hydroxy-l-methyl-6- 
10 oxo-l,6-dihydropyiimidine-4-carboxaniide. 



O 




AmethanoUc solution of Benzyl l<4i{((4-fluorobenzyl)aimno]carbonyl}-5-hydroxy- 
15 l-meAyl-6-oxo-l,6-dihydropyrimidin-2-yl>l-methylethylcarbamate was stirred over 
ni^t under a hydrogen atmosphere in the presence of catalytic 10% Pd/C. Catalyst 
was then filtered off through celite, and the filtrate was concentrated. Product was 
obtained aftra: trituration with ethyl ether. 

'H-NMR (DMSO) 5 12.31 (bs, 1 H), 9.68 (bt, J = 6.6 Hz, 1 H), 8.60 (bs, 2 H), 7.43 
20 (dd. / = 8.4 Hz, /= 5.7 Hz, 2 H), 7.20 (t, J =8.8 Hz, 2 H), 4.54 (d, 7 =6.6 Hz, 2 H), 

3.56 (s, 3 H), 1.73 (s, 6 H); MS (M+1) f»i/z 335. 

Step 10 : Methyl {[l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyriimdin-2-yl)-l- 
25 methylethyl]amino}(oxo)acetate. 
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O 




To a stilled mixtuie of 2-(l-aimiio-l-methylethyl)-JV-(4-fluorobenzyl)-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyrimidine-4-caxboxainide (4) and triethyl amine (3 eq) in 
chlorofonn, methyl chlorooxoacetate (1.5 eq) was added with an external cooUng. 
5 Finished the addition, the ice bath was removed and the mixture was stirred at room 
temperature for 3h. Reaction mixture was then partitioned between chloroform and 
IN HCl. Organic layer was separated, washed with brine, dried (Na2S04), filtered and 
concentiated to obtain title product. 

'H-NMR (DMSO) 5 12.2 (bs. 1 H). 9.47 (s, 1 H), 9.04 (t. / = 6.3 Hz, 1 H), 7.38 (dd, 
10 7= 8.4 Hz, J = 5.7 Hz, 2 H), 7.16 (t, J = 8.8 Hz. 2 H), 4.50 (d, 7 = 6.3 Hz. 2 H). 3.78 
(s, 3 H), 3.45 (s, 3 H), 1.67 (s, 6 H); MS (M+1) m/z 421. 

Stepll: iV'-[l-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-l-methyl-6- 
oxo-l,6-dihydropyrimidin-2-yl)-l-methylethyl]-iVW- 
15 dimethylethanediamide (11). 

Methyl { [l-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5-hydK)xy-l-metiiyl-6-oxo-l,6- 
dihydiopyrimidin-2-yl)-l-methyIetiiyl]amino}(oxo)acetate was refluxedin an excess 
of 2 M solution of dimethylamine in THF for 2 h. Reaction mixture was cooled to 

20 room temperature, evaporated and residue was purified by RP HPLC (C18, 

watei/acetonitrile containing 0.1% of trifluoroacetic acid as eluant). Collection and 
lyophilization of appropriate fi^ictions afforded the title product. 
'H-NMR (DMSO) 6 12.19 (s, 1 H), 9.32 (s, 1 H), 9.06 (t, J = 6.4 Hz, 1 H). 7.40 (dd, 
J =8.5 Hz, J = 5.7 Hz, 2 H), 7.18 (t, J = 8.8 Hz. 2 H), 4.51 (d, / = 6.4 Hz, 2 H), 3.55 

25 (s, 3 H), 2.93 (s, 3 H), 2.87 (s, 3 H), 1.68 (s, 6 H); "C-NMR (PMSO) 5 168.23, 

163.76, 163.09, 161.20 (d, J = 96.4 Hz). 158.46. 151.90, 145.49, 134.77. 129.40 (d, J 

= 3.2 Hz), 124.29, 115.05 (d, J = 8.5 Hz), 56.50, 41.51, 35.46, 33.42, 32.68, 26.85; 

MS (M+1) m/z 434; MS (M+1) m/z 434. 
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EXAMPLE 19 



10 



15 



20 




Stepl: iV-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(l-methyl-l-{t(5-methyl- 
l,3,4-oxadiazol-2-yl)carbonyl]amino}ethyl)-6-oxo-l,6- 
dihydropyriinidine-4-carboxamide 



o ^ 
A solution of 5-methyl-l,3.4-oxadiazole-2-carboxyUc acid was treated with 1.9 

equivalents of oxalyl chloride and a few drops of anhydrous iVJV-dimethylfoimamide. 
After 1 h, mixture was concentrated, residue was triturated with n-hexane and directly 
added to an equimolar solution of 2-(l-amino-l-methylethyl)-A^-(4-fluorobenzyI)-5- 
hydioxy-l-methyl-6-oxo-l,6-dihydropyriniidine-4K:aiboxamide (described in step 9, 
exainple 18) in acetonitrile. Triethyl amine (3 eq) was added to the mixture and the 
reaction was stined overnight at room temperature. Tide product was isolated by prep 
RP HPLC (C18, acetonitrile/water containing 0.1% of trifluoroacetic acid as eluant). 
^H-NMR (DMSO) 5 12.2 (bs, 1 H). 9.84 (s, 1 H), 9.05 (t, / = 6.5 Hz , 1 H). 7.38 (dd, 
J = 8.4 Hz. J = 5.6 Hz, 2 ^. 7.17 (t. 7 = 8.8 Hz. 2 H). 4.50 (d. J = 6.5 Hz. 2 H), 2.56 
(s, 3 H), 1.74 (s. 6 H), one methyl signal obscured by water, 
MS(M+l)m/z445. 

EXAMPLE20 

2-{(25)-l-[(dimethylamino)(oxo)acetylH,4-difluoropyrroUdin-2-yl}-iV-(4- 
fluoroben2yl)-5-hydroxy-l-methyl-6-oxo-1.6-dihydropyrimidine-4-carbox^^ 



25 
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Stepl : . l-Benzyl-2-methyH25)-4-oxopyrrolidine-l,2-dicarboxylate 

Cbz O 

5 A solution of dimethyl sulfoxide (2.1 eq) in dry dichloromethane was added dropwise 
to a stirred solution of oxalyl chloride (1.01 eq) in dry dichloromethane (1.25 N) at - 
78 under N2 atmosphere. After 15 min, a solution of the commercially available 1- 
ben2yl-2-methyl-(25,4J?)4-hydroxxpyn'ohdine-l,2-dicarboxylate in dry 
dichloromethane was added slowly, and stirring was continued for 30 min at -78 

10 After addition of triethylamine (5 eq), the mixture was gradually wanned up to room 
temperature. The mixture was quenched with water and aqueous layer was separated 
and extracted with dichloromethane. The extract was washed with brine and dried 
over Na2S04. Concentration of the solvent in vacuo gave a residue, which was 
purified by flash cromatography (ethyl acetateipetroleum ether = 3:7) to give title 

15 product as a yellow oil. 

NMR (DMS0-d<5+TFA, 400 MHz, 330 K) 5 7.40^7.32 (m, 5H), 5.20-5.09 (m, 2H), 
4.79 (d, J = 9.7 Hz, IH), 3.95 (d, J = 17.9 Hz, IH), 3.78 (d, J = 17.9 Hz, IH), 3.64 (s, 
3H), 3.13 (dd, J = 18,7 and 10,6, IH), 2.62 (dd, J = 18.7 and 2.7 Hz, IH). 
MS: m/z 278 (M+H)*" 

20 

Step 2 : 1-Benzyl 2-methyl (25)-4,4-difluoropyirolidine-l,2-dicarboxylate 
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A solution Of l-benzyl-2-methyl-(25)-4-oxopyirolidine-l,2-dicarboxylate in 
dichloromethane was slowly added to a solution of diethylaminosulfur fluoride in 
dichloromethane ptecooled to - 78 °C. The reaction mixture was warmed to room 
5 temperature and mixed with cold water. The organic layer was separated, washed with 
water, dried over Na2S04 and evaporated to give title compound as a yeUow oil. 

■ NMR (DMSOrdfi, 400 MHz, 330K) 6 7.40-7.32 (m. 5H), 5.16-5.12 (m, 2H), 4.63 
(br s, IH). 3.96-3.80 (m, 2H), 3.65 (s, 3H). 3.15-2.86 (m. IH), 2.56-2.45 (partially 
under DMSO) (m, IH). 
10 •'F NMR 'H-"F dec (DMSO-d^. 400 MHz. 330 K) 6 - 98.13 (d. J = 223.7 Hz) + 
-98.72.(d, J = 223.6 Hz) (rotamer a), -101.38 (d, J = 190.7 Hz) + -102.00 (d. J = 

191.3 Hz) (rotamerb) (2F). 
MSm/z300(M + H)*. 

15 Step 3 : i-[(Benzyloxy)carbonyl]-4,4-difluoro-L-proline 




A solution of 1-benzyl 2-methyl (2S)-4.4-difluoropyrroUdine-1.2-dicaiboxylatein 
methanol was refluxed with 2N NaOH (2 eq) for 2 hours. Methanol was removed and 
pH adjusted to 1 with 3 N HCl obtaining a suspension which was extracted several 
20 times with ethyl acetate. Combined organics were dried over NazSO* and evaporated 
to give title product as a dark brown oil. 

»H NMR (DMSO-d6, 400 MHz, 330K) 5 12.96 (br s, IH), 7.36-7.31 (m, 5H), 5.11 (s, 
2H). 4.50 (bs. IH). 3.91-3.80 (m. 2H). 3.01-2.82 (m. IH). 2.56-2.41 (partially under 
DMSO)(m,lH). 
25 . MS:ni/z284(M-H)^ 

Step 4 : Benzyl-(2S)-2-aminocarbonyl-4,4-difluoropyiioUdine-l-carboxylate 
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25 




To a stirred solution of l-[(benzyloxy)c5aibonyl]-4,4-<fifluoro-L-proline, pyridine (0.6 
eq.) and di-t-butyl dicarbonate (1 .3 eq) in dioxane, ammonium bicarbonate (1 .26 eq) 
was added and the mixture was stined at room temperature for 20 hours. Dioxane was 
5 concentrated and the residue dissolved in ethyl acetate and washed with HCl 1 N, 
saturated aqueous NaHCOs and brine, dried over Na2S04, filtered and evaporated in 
vacuo to obtain a yellow oil. 

Two sets of signals, two conformers (ratio 1:1) were present. 
•H NMR (DMSO-de, 400 MHz, 300 K) 5 7.56 (d, J = 15.4 Hz, IH), 7.3^7.34 (m, 
10 5H), 7.17 (d. J = 19.3 Hz, IH), 5.10-5.08 (m, 2H), 4.42 (dd, J = 93 and 4.7, 0.5 H), 
4.34 (dd, J = 9.2 and 4.6 Hz, 0.5 H), 3.92-3.73 (m, 2H), 2.90-2.72 (m, IH). 2.43-2.30 
(m, IH). 

MS: m/z 285 (M+H)*. 
15 Step 5 : Benzyl-(25)-2-cyano-4,4-difluoropyirolidine-l-caiboxylate 




' A solution of benzyl-(2S)-2-aminocarbonyIr4,4-difluoropyn:olidine-l-carboxylate and 
triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 
20 hour allowing tihie mixture to reach room temperature. Volatiles removed in vacuo and 
residue taken up in ethyl acetate, washed wifli HQ IN, brine and dried over NaaSO*. 
Evaporation gave title compound as brown oiL 

^H NMR (DMSO-dfi, 400 MHz. 300 K) 5 7.40-734 (m, 5H), 5.20-5.03 (mi, 3H), 
3.99-3.72 (m. 2H), 3.06-2.69 (m, 2H). 



Step 6 : Benzyl-(25)-2-[aimnoOiydroxyimino)methyl]-4,4-difluoropynolidine- 
1-caiboxylate 
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15 




NH 



l2 



A solution Of benzyl-(2S>2-cyano-4.4-dmuorop3«oUdine.l-caiboxyl^^^ 
hydroxylaiiune hydrocWoride (14 eqO andtriethylanune (1.7 eqO in e^^^^ 
tefluxed under nitrogen for 5 hours: Mixmre was concentrated and residues taken up 

5 in ethyl acetate and washed with water and brine. Combined organics were dned over 
Na2S04 and evaporated to give title compound as a foam. 

•H NMR CDMSO-d,, 300 MHz. 330 K) 5 9.12 (bs, IH), 7.38-7.34 (m. 5H). 5.36 (bs, 
2H) 5 13 (d. J = 14.4 Hz. IH) + 5.09 (d, J = 14.4 Hz. IH), 4:56 (dd. J = 8.6 and 4.9 
Hz. IH). 4.07-3.76 (m. 2H). 2.80-2.71 (m IH), 2.60-2.51 (partially under DMSO) (m. 

10 IH). 

MS: m/z 300 (M+H)*. 

Step 7 : Dimethyl-2-{[(amino-{(25)-l-[(ben^loxy)carbonyl]-4,4- 

.difluoropyirolidin-2-yl}methyUdene)amino]oxy}but-2-enedioate 




^ V^COOMe 



XOOMe 

A solution of ben2yl-(2S)-2-[ainino(hydroxyimino)methyl]-4.4-dmuoropycroKdine-l^ 
carboxylate and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was lefluxed 
fori hour under nitrogen and the solution was concentrated. Residue was punfied by 
flash chromatography on silica gel. (eluent: petroleum ether:ethyl acetate = 7.5:2.5). to 
20 aivethedesiredproductasa3:lmixtureoffwoisomersby HNMR. 

»H NMR CDMSO-d,. 300 MHz. 330 K) 57.45 -7.25 (m. 5H), 6.63 (bs, 1.5H), 6.30 
Cbs. 0.5H). 5.62 (s. 0.75H). 5.60 (s. 0.25H). 5.13 (s. 2H). 4.58 (dd, J = 9.1 ^d 4.9 Ife) 
+ 457 (dd. partially overlapped) (IH). 3.96-3.86 (m. 2H). 3.79 (s, 2.2H), 3.74 (s. 
0.8HD. 3.66 (s. 0.8H). 3.61(s. 2.2H). 2.93-2.Sl(m. IH). 2.56-2.43 (partially under 
25 DMSO)(m. IH). 

MS: m/z 442 (M+H)"". 



-134- 



wo 03/035077 PCT/GB02/04753 



15 



Step 8 : Methyl-2-{(25)-l-[(benzyloxy)carbonyl]-4,4-difIuoropyiTolidin-2-yl}- 

5,6-dihydroxypyriimdine-4-carboxylate 

OH 




Cbz 

A solution of dimethyl-2-{[(aimno-{(25)-l-[(beiizyloxy)caibonyl]-4,4- 
5 dffluoropyrroUdin-2-yl}methyUdene)aniino]oxy}but-2-enedioate in o-xylene was 

refluxed for 6 houis. Then the reaction was cooled down and concentrated at 

rotavapor. Ethyl ether was added until precipitation of a solid that was filtered, 

washed with other ethyl ether and dried to give the title pyrimidine as a brown solid 

Two sets of signals, two rotamers (ratio 1:1) were present. 
10 'H NMR (DMSO-de, 400 MHz, 300 K) 6 12.97 (s. IH), 10.38 (s. IH), 7.40-7.29 (m, 

3H), 7.22-7.15 (m, IH); 7.10-7.05 (m, IH). 5.12 (d. J = 12.6 Hz, 0.5H) 5.10 (s, IH). 

4.89 (d. J = 12.6 Hz, 0.5H), 4.86^.72 (m. IH), 4.10-3.86 (m, 2H), 3.81 (s, 3H). 

2.90-2.85 (m, IH), 2.64-2.53 (partially under DMSO) (m, IH). 

MS:m/z410(M+H)*. 



Step 9 : Methyl 5-(benzoyloxy)-2-{(25)-l-[(benzyloxy)carbonyl]-4,4- 
difluoropyrroUdin-2-yl}-6-hydroxypyriniidine-4-carboxylate 

OH 



Cbz 

Methyl-2-{(25)-l-[(benzyloxy)carbonyl]-4.4-difluoropyrrolidin-2-yl}-5.6- 
20 dihydroxypyriniidine-4-carboxylate in dry pyridine was treated with benzoic 
anhydride (2 eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HQ IN and 
brine. Organics were dried over Na2S04, fUtered and evaporated to obtain an oil 
which was purified by flash chromatography on silica gel (eluent: ethyl 
25 acetate:petroleum ether = 7:3). 
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NMR CDMS0-.d6, 300 MHz, 330 K) 6 13.51 (bs, IH), 8,10 (d, J = 7.6 Hz, 2H), 
7.79 (t, J = 7.1 Hz, IH), 7.64 (t, J = 7.6 Hz, 2H), 7.33-7.17 (m, 5H), 5.13 (s, 2H), 4.99 
(t, J = 7.3 Hz, IH), 4.09-3.97 (m, 2H), 3.77 (s, 3H), 3.02-2.99 (m, 2H). 
MS;in/z514(M+H)^ 



10 Methyl 5-(benzoyloxy)-2-{(2iS)-l-[(bOTzyloxy)carbonyl]«4,4-^ 

6-hydroxypyriinidine-4-carboxyIate dissolved in dry 1,4-dioxane was added to a 
suspension of LiH (1.4 eq.) in dioxane. The mixture was stirred at 38*^ C for 45 
minutes and then cooled down to room temperature. Dimethyl sulphate (1.3 eq.) was 
added and the mixture was warmed to 58 for 1 hour. The reaction nodxture was 

15 cooled down to 16 °C and glacial acetic acid (0.1 eq) was added, followed by water 
and ethyl acetate. The combined organic layers were dried (Na2S04), filtered and 
concentrated to an oil which was cromatographed through siUca gel (eluent: ethyl 
acetateipetroleum ether=3:7) to give the desired compound as a 1:1 mixtiue of two 
rotamersby *HNMR 

20 NMR (DMSO-d6, 300 MHz. 300 K) 5 8.1 1-8.08 (m, 2H), 7.80 (t, 1= 7.7 Hz, IH), 
7.67 - 7.65 (m, 2H), 7.36-7.10 (m. 5H). 5.50 (dd, J = 9.2 and 4.7 Hz, IH), 5.22 (d, J = 
12.9 Hz, 0.5H), 5.14-4.95 (m, IH), 4.93 (d, J = 12.3 Hz, 0.5H), 4,16-3.79 (m, 2H), 
3.74 (s, 3H), 3.61 (s,1.5H), 3.45 (s,L5H), 3.25-3.11 (m, IH), 2.89-2.74 (m, IH). 
MS:m/z528CM+H)''. 

25 

Step 11 : Benzyl-(25)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino]carbonyl}-5- 
hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidin-2-yl)pyrrolidine-l- 
carboxylate 



5 



Step 10 : 



Methyl-5-(benzoyloxy)-2-{(25)-l-[(benzyloxy)carbonyl]-4,4- 
difluoropyrroUdin-2-yl}-l-methyl-6-oxo-l,6-dihydropyrimidine-4' 
carboxylate 
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Methyl-5-(benzoyloxy)-2-{(25)4-[(beiizyloxy)carbonyl]-4,4-dmuoiop^^ 
l-niethyl-6-oxo-1.6-dihydropyrimidine-4-carboxylate in dry MeOH was treated with 
4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in vacuo 

5 and the residue was taken up in ethyl acetate, washed with HCl IN, brine, dried over 
Na2S04. The filtrate was concentrated in vacuo and triturated with ethyl ether to 
obtain the title compound as a 1.5:1 mixture of two rotamers by NMR. 
»H NMR (DMSO-d6+TPA, 300 MHz, 300 K) 6 8.92 (bt, 0.4H). 8.69 (bt, 0.6H), 7.36- 
7 31 (m 4H), 7.20-7.09 (m, 4H), 6.97 (d. J = 7.2 Hz, IH). 5.34-5.25 (m, IH). 5.14 

10 (d, J = 12.4 Hz, 0.4H ). 5.07-4.99 (m. 1.2H). 4.81 (d, J = 12.2 Hz. 0.4H), 4.51-4.48 
(m. 2H), 4.38-4.21 (m, IH), 4.(n-3.96 (m, IH), 3.59 (s. 1.2H),3.48 (s. 1.8H), 3.05- 
2.95 (m, IH). 2.78-2.68 (m, IH). 
MS: m/z 517 (M+H)*. 

15 . Step 12 : (25)-4,4-difluoTO-2-(4-{[(4-fluorobenzyl)amino]carbonyl)-5-hydroxy- 
l-methyl-6-oxo-l,6-dihydropyrimidjn-2-yl)pyrroHdinium 

trifluoroacetate 

H 

20 A solution of benzyl-(2S)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)anrino]carbonyI}-5- 
hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidin-2-yl)pyiroUdine-l-carboxyl^ in 
MeOH was treated with Pd/C 10%wt (10% w/w) for 3 hours at room temperature 
under Ha atmosphere. The mixture was filtrated over a ceUte pad, concentrated in 
vacuo and treated with trifluoroacetic acid (10 eq.). The acid in excess was removed 

25 in vacuo to obtain tide product as a pale yellow soUd after trituration with ethyl ether. 
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NMR (DMS0-d6+TFA. 300 MHz, 340K) 6 9.60 (bt, IH), 7.39 (t, J = 8 Hz, 2H), 
7.17 (t, J = 8.8 Hz. 2H). 5.35 (t. J = 8.4 Hz. IH). 4.62 (dd. J = 15.3 and 6.6 Hz, IH). 
4.55 (dd. J = 15.2 and 6.3 Hz. IH). 4.05-3.87 (m. 2H). 3.48 (s. 3H). 3.30-3.14 (m, 
IH), 2.96- 2.78 (m.lH). 
5 MS:in/z383(M:+H)*. 

Step 13 : 2-{(25)-l-[(dimethylamino)(oxo)acetyl]-4,4-difluoroi)yiroUdin-^^^^ 
jV.(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-1.6-dihydropyrimi 

4-carboxainide 



10 



A solution of (25H.4-difluoro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyriniidin-2-yl)pyrroUdmium trifluoroacetate in chloroform 
and triethylamine (1.01 eq.) was treated with methyl chlorooxacetate (2 eq.) at 0 "C. 
The mixture was allowed to reach room temperature for 2 hours. Dimethyiamine (30 
15 eq.) was added at room temperature and the mixture left stirring over night. The 
niixture was concentrated in vacuo and purified by preparative HPLC (Column: Cs. 
eluent acetonitrile and water containing 0.1 % trifluoroacetic acid). To obtain the tide 
product two lotamers (ratio 4:1) were found in 'H NMR. 

»H NMR (DMSO-dfi+TPA. 300 MHz. 300 K) 5 9.23 (t. J = 6.5 Hz, 0.8H), 9.10 (bt, 
20 0.2H), 7.34 - 7.31 (m. 2H), 7.11 (t, J = 8.8 Hz, 2H), 5.48 (dd, J = 8.9 and 5.7 Hz. IH). 
4.53 (dd. J = 15.0 and 6.7 Hz. IH). 4.42 (dd, J = 15.0 and 6.2 Hz. IH). 4.24-4.16 (m. 
IH), 4.05-4.02 (t, J = 11.8 Hz, IH), 3.52 (s, 2.4H), 3.45 (s, 0.6H). 3.15-3.04 (m, 
1.6H), 2.84 (s. 2.4H). 2.80 (s. 2.4H), 2.79 - 2.65 (m. 0.4H), 2.63 (s, 0.6H), 2.57 (s, 
0.6H). 

25 MS:m/z482(M+H)^ 

EXAMPLE 21 

2-[1.2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-<4-fluorobenzyl)-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyrimidine-4-caiboxaimde 
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o 



Stepi : 1-benzyl 4-tert-butyl 2-<5yano-2-niethylpiperazine-l,4-dicafboxylate 

Boc 

Cir 

^N'^CN 
Cbz 

^ To a cooled (-75 °C) solution of LDA 2M in heptanemJF (1^ eq) mTHF. a solution 
of l-[(benzyloxy)carbonyl]-4-(fert-butoxycarbonyl)piperazine-2-caiboxyUc acid 
(Bigge et al, Tetrafiedron Lett. 1989, 30: 5193) in TEiF was added diopwise at -VS'C. 
After being stirred for 1 hour at -75 "C, Mel (1.5 eq) was added. After 2 hours at -75 

10 °C the reaction mixture was left warming to r.t, evaporated, diluted with AcOEt, 
washed with NaHCOs, water, brine and dried over NajSO*.. The crude was purified 
by flash chromatography on siUca gel (petroleum ether/AcOEt, 85:15) to obtain die 
tide compound . 

»H NMR (DMSOde, 340K, 300MHz) 5 7.45-7.30 (m, 5H), 5.19 (AA' system, J = 13 
15 Hz, 2H). 4.05 (d. J = 14 Hz. IH), 3.87-3.78 (m, IH), 3.66 (d. J = 14 Hz, IH), 3.62- 
3.35 (m. 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS:m/z360CM:+H)*. 

Step 2 : 1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(l£)-3-methoxy-l- 
20 (niethoxycarbonyl)-3-oxoprop-l-enyl]oxy}imino)metiiyl]-2-mediyl 

piperazine-l,4-dicarboxylate. 
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B6c 




COgMe 



COgMe 



A solution of 1-benzyl 4-reit-butyl 2-cyano-2-methylpiperazine-l,4-dicarboxylate in 
EtOH was added to a solution of EtsN (3.2 eq) and NHiOH' HCl (3 eq) in EtOH. The 
5 niixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the residue was 
diluted with AcOEt, washed with water, dried over Na2S04, filtered and concentrated. 
The residue was further dissolved in chloroform and dimethylacetylenedicarboxylate 
(1.5 eq) added to the stirred solution. Reaction was refluxed over night. The mixture 
was evaporated and the residue was purified by flash chromatography on silica gel 
10 (petroleum ether/AcOEt, 65:35) affording the title compound as mixuture of isomers 
in 3.5:1 ratio. 

NMR (DMS0d6, 340K, 300MHz). Two sets of signals were observed due to the 



presence of the geometric isomers: 5 7.48-7.25 (m, 5H), 6.31( bs, 1.56 H), 6.01 (bs, 
0.44 H), 5.63 ( s,0.78 H), 5.55 (s. 0.22 H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H), 
15 3.60-3.45 (m. 2H), 3.45-3.31 (m, IH). 1.51 (s, 2.4H) , 1,45 (s, 0.66 H), 1.41 (s, 9H). 
MS:m/z535(M+H)'*". 



Step3 : 1-benzyl 4-fert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6- 

(methoxycarbonyl) pyrimidin-2-yl]-2-methylpiperazine-l,4-dicarboxylate 



20 



OH 




l-benzyi 4-te/t-butyl 2-[(Z)-amino({[(l£)-3-methoxy-l-(methoxycaibonyI)-3- 
oxoprop-l-enyl]oxy}imino)methyl]-2-methylpipera2ine-l ,4-dicarboxylate was 
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dissolved in xylene and stined at 155 "C for 8h. After evaporation of the solvent, the 
residue was dissolved in pyridine and benzoic anhydride (1.5 eq) was added. The 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the organic phase washed with HCl 
5 IN, dried (Na2S04) and evaporated. The title product was obtained by flash 
chromatography (eluent: petroleum ether/AcOEt 70/30). 

^H-NMR (DMSOd^j. 340K, 400MHz) 6 12.96 (bs. IH), 8.07 (d, 7=7.2 Hz, 2 H), 7.76 
(t, 7=7.6 Hz, IH). 7.62 (t. 7=7.6 Hz, 2H), 7.37-7.22 (m. 5H), 5.03 (s. 2H), 3.96 (dt 
j,=13.6 Hz, 72=5.8 Hz, IH), 3.80-3.52 (m, 7H). 3.47-3.40 (m. IH). 1.65 (s, 3H), 1.35 

10 (s,9H). . 

MS: m/z 607 (M+H)*. 

• Step 4: 1-benzyl 4-tert-hutyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-l- 

methyl-6-oxo-l,6-dihydropyrimidin-2-yl]-2-methylpiperazine-l,4- 

dicarboxylate. 



15 



O OMe 
L^NCbz O k^NCbz O 



B 



1-Benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl) pyrimidin- 
20 2-yll-2-methylpiperazine-l,4-dicarboxylate was added to a suspension of liH (1.1 eq) 
, dioxane (7 ml/mmol) at room temperature. The mixture was stirred at 40 °C for 45 
1, then dimethylsulfate (1.3 eq) was added and the temperature was raised to 60 °C. 
After 1 h glacial acetic acid (0.1 eq) was added to the reaction mixture, followed by 
water (7 ml/mmol) and EtOAc (7 ml/mmol). The aqueous layer was separated and 
25 extracted with EtOAc. The combmed organic layers were dried (^a-iSO*) and 
concentrated. The crude was purified by flash chromatography on silica gel 



m< 
min, 



-141- 



wo 03/035077 



PCT/GB02/04753 




(AcOEt/petroleum ether, 1:4) to separate the title compound A from B (ratio A/B 
1.3/1). 

A: 'H NMR (CD3CN, 320K, 300MHz) 5 8.18 (d, 7=7.2 Hz, 2H), 7.80 (t, 7=7.5 Hz, 
IH), 7.63 (t, 7=7.8 Hz, 2H), 7.45-7.22 (m, 5H), 5.08 (AA' system, J = 12 Hz, 2H), 
5 4.18-3.88 (m. 3H). 3.81 (s, 3H), 3.68-3.46 (m, 5H, at 3.58 (s)), 3.40-3.22 (m, IH), 
1.75 (s,3H), 1.49 (s,9H). 
MS:m/z621(M+H)*. 

Step 5 : Methyl 5-(benzoyloxy)-2-[4-(ter*-butoxycarbonyl)-2-methylpiperazin- 
10 2-yl]-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxylate 



O 



BocN 



1-Benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-l-methyI-6-oxo-l,6- 
dihydropyrimidin-2-yl]-2-methylpiperazine-l,4-dicarboxylate was dissolved in AcOEt 
(20 ml/mmol) and hydiogenated at atm pressure on 10% (w/w) Pd/C over night After 
15 filtration of the catalyst, solvent was evaporated to give etude product 

'H NMR (DMSOd6 + TFA, 340K, 400MHz) 5 8.08 (d, J = 7.1 Hz, 2H), 7.787 (t, J = 
7.4 Hz, IH), 7.63 (t, J =7.8 Hz. 2H), 4.30 (d, J = 15.2 Hz, IH), 3.90-3.50 (m, lOH), 
3.35-3.25 (m, IH), 1.81(s, 3H), 1.37 (s, 9H) . 
MS (EI+) m/z 487 (M+H)*. 

20 

Step 6 : 2-[l,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-//-(4-fluorobenzyi)- 
5- hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxanude . 

Crude methyl 5-(benzoyloxy)-2-[4-(terr-butoxycaibonyl)-2-metiiylpiperazin-2-yl]-l- 
25 methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxylate was dissolved in MeOH, p- 
fluorobenzylamine (3.0 eq) was added and the mixture was refluxed over night. 
Evaporation of the solvent afforded cmde product 
MS: m/z 476 (M+H)"". 
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Crude obtained in the previous step was dissolved in MeOH (20 ml/mmol) and 
NaCNBHj (2.8 eq), AcONa (3.2 eq) and HCHO 37 % in H2O (4eq) were added. The 
reaction mixture was stirred at room temperature over night, evaporated and the crude 
solid (4-fluorobenzyl 2-[4-(w/t-butoxycarbonyl)- 1 ,2-dimethylpiperazin-2-yl]-5- 
5 hydroxy-l-methyl-6-oxo-l,6-dihydropyiimidine-4-carboxylate) obtained washed with 

Et20. 

MS (EI+) m/z 490 (M+H)*. 

Deprotection of Boc group was carried out in DCM/TFA (1:1, 10 ml/mmol) for 1 
hour. 

10 MS (EI+) m/z 390 (M+H)"^. The crude product was dissolved in DCM , EtaN (3.3 eq) 
and MeSOzCl (2.6 eq) were added and the reaction was stirred at room temperature 
over night. The reaction mixture was evaporated and the crude residue purified by 
preparative HPLC (C18, gradient of CH3CN/H2O + 0.01% TFA) to obtain the titie 
product 

15 'H NMR (CD3CN + TFA. 320K, 400MHz) 5 8.51 (bs, IH), 7.46-7.36 (m, 2H). 7.15- 
7.10 (m, 2H), 4.64 (d, J = 6.4 Hz, 2H), 4.04 (dd. Ji = 14,4 Hz, J2 = 2.2 Hz. IH). 3.88- 
3.80 (m. IH). 3.68 (dt, Ji = 13.6 Hz, h = 3.3 Hz. IH). 3.61 (s. 3H). 3.60-3.50 (m, IH) 
3.42-3.31(m. 2H), 2.94 (s, 3H), 2.81 (s. 3H), 1.92 (s. 3H). 
MS:m/z468(M+H)*. 

20 Tables I and 2 below list compounds of the present invoition which 

have been prepared. The tables provide thie structure and name of each compound, 
the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (M-) as 
determined via FIA-MS, and the synthetic scheme employed to prepare the 
compound. When the compound was prepared as a salt, the identity of the salt is 

25 included with the compound name. The synthetic scheme identified as " 1 *" in Table 
1 is identical to Scheme 1 above, except for an additional deprotection step to remove 
Boc, Cbz, or benzyl present in die 2-substituent in the pyrimidinone ring. 
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Exp 



Structure 



Name 



M-f Scheme 




N-(2-ethoxyben2yi>-5-hydroxy- 
l-methyl-2-(4-methylpheiiyl)-6- 
0X0- l,6-dihydropyriinidinc-4- 
carboxamide 



394 




N-(2,3-diinethoxyben2yl)-5- 

hydroxy-l-methyl-2-(4- 

methylphenyl>6-oxo-l,6- 

dihydropyTiinidmc-4- 

cazboxamide 



410 




N-(2,3-diniethoxyben2yl>2-{4- 
;(dimethylainmo)methyl]phenyl 

S-hy droxy- 1 -methyl-6-oxo- 
1 ,6-dihydropyrmiidme-4- 
carboxamide (TFA 



453 




N-(4-fluoroben2yl>2-{4- 
;(dimethylaniino)metfayl]phcnyl 
-5-hydioxy-l-methyl-6-oxo- 
l,6-dihydropyiiiiiidme-4- 
carboxamide (TFA salt) 



411 




N-(2,3-diinethoxybenzyl)-5- 
hydroxy-l-methyl-6-oxo-2-[4« 
(pynolidm-l-ylmethyl)phenyl]- 
1 ,6-dihydropyrimidine-4- 
carboxamide (TFA salt) 



479 




N-(4-fluor6benzyl)-5-hydioxy-l 
methyl-6-oxo-2-[4-(pyiToKdin-l 
yliiiethyl)pheDyl]-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 



437 




N-(4-fluorobenzy I)-5-hydioxy- 1 
methyl-6-oxo-2-[4-(piperidin-l 
ylmediyl)phenyl]-l,6- 
dih.ydropyritnidine-4- 
carboxamide (TFA salt) 



451 




N-(2,3-diinethoxybenzyl>5- 
hydroxy- l-metfay 1-2- [4- 
(mQrphoiiB-4-yIinetbyI)pbeDyi] 
6-oxo-l,6-dihydropyrimitoe-4- 
caiboxamide (TFA salt) 



495 
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9 


0 


Nf-(4-fluorobenzyl)-5-hydroxy-l 
methyI-2-[4-(morpholin-4- 
ylinethyl)pheny l]-6-:0Xo 1 ,6- 
dihydropyTiiiudme-4- 
carboxamide (TFA salt) 


453 


3 


10 




N-(4-fluorobenzyl>-5-hydroxy-l 

inetfayl-2-{4-[(4- 

methylpiperazin-l- 

yl)methyl]phenyl}-6-oxo-l,6- 

dihydropyTiiiudine-4- 

carboxamide (TFA salt) 


466 


3 


11 




2-{4- 

[(diethylainino)methyl]phenyl }- 
N-(2.3-<3unethoxybenzyl)-5- 
hydroxy- l-methyl-6-oxo- 1 ,6- 
dihydropyriinidine-4- 
carboxamide (TPA salt) 


481 


3 


12 




2-{4- 

[(diethylamino)mfiliiyllphenyl}- 
N-(4-fluorobeiizyl)-5-hydroxy-l 
inethyl-6-oxo-l,6- 
dihydropyriimduie-4- 
caiboxamide (TFA salt) 


439 


3 


13 




2- 

[(dimethylainiiio)(phenyl)inethy 
l]-N-(4-fluorobeiizyl)-5- 
hydroxy- l-methyl-6-oxo-1.6- 
dihyd^opyriInidine-4- 
carboxamide (TFA salt) 


411 


3 


14 


o 

0 ° 


N-(4-fIuoroben2yi)-2-K4- 
fonnylpiperazin- 1- 
yl)(phenyl)inethyl]-5-hydroxy-l 
inethyl-6-oxo- 1 ,6- 
dihydropyriinidine-4- 
carboxanude (TFA salt) 


480 


3 




Q 


N-(4-fluoroben2yl)-5-hydi03^-1 

methyl-6-oxo-2- 

{phenyl[(pyridin-3- 

ylmethyl)ainmo]incthyl}-l,6- 

dihydropyriimdine-4- 

carboxamide (TFA salt) 


474 


3 


16 




2-beii2yl-l-[2- 
(dimethylainino)ethyl]-N-(4- 
fluorobenzyl)-5 -hydroxy-6-oxo- 
l,6-dihydropyrimidine-4- 
carboxamide (TFA salt) 


425 


1 
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l-[2-(dimethylaimno)ethyl]-N- 
(4-fluorobenzyl)-5-hydroxy-2- 
(2-nietfaylphenyl>-6-oxo-l,6- 
dihydropyriinidine-4- 
carboxaioide (TFA salt) 



425 



18 




N-(4-fluorobenzyl)-5-hydroxy- 1 
methyl-2-(4-methylphenyl>6- 
oxo4,6-dihydropyrimidmc-4- 
caiboxaxnide 




■CH, 



2-bcnzyl-N-(2,3- 
diinethoxybenzyl)-l-[2- 
(diinethylamino)ediyll-5- 
hydroxy-6-oxo-l ,6- 
dihydropyrimidine-4- 
carboxamide (TFA salt) 



20 




2-{4-[(4-ethylpiperazm-l- 
y l)methyl]pheny 1 ) -N-(4- 
fluorobcnzyl)-5-hydroxy-l- 
methyl-6-oxo-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 



480 



21 




N-(4-fluoroben2yl)-5-hydroxy-l 
inethyl-6-oxo-2-{4-[(2-pyridm 

ylpiperidin-1- 
yl)methyl]phenyl}-l,6- 
dihydiopyiiJiiidiiie-4- 
carboxamidc (TFA salt) 



528 



22 




N-(4-fiuorobenzyl)-5-hydroxy-l 276 (M 
methyl-6-oxo-l,6- 
dihydropyriimdine-4- 
carboxaxxude 



23 




N-(23-diinethoxybenzyl)-5- 
hydroxy-l-inethyI-6-oxo-l,6- 
dihydropyriimdiiic-4- 
carboxaxnide 



320 




N-[4-fluoro-2- 

(trifluoromethyl)beiizyll-5- 

hydroxy-l-methyl-6^xo-l,6- 

dihydiopyrinudine-4- 

carboxamide 



(M-)344 
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25 


0 ^ 
O 


N-(3-chloro-4-methylbenzyI>5- 
hy droxy- 1 -me thy I-6-oxo- 1 , 6- 
dihydropyriinidine-4- 
caiboxamide 


308 


1 


26 


0 Chral 


5.hydroxy-N.[(lR,2S).2- 
hydroxy-2^-<Iihydro-lH-iiiden- 
l-yI]-l-methyl-2-{4-[(4- 
methylpiperazin-l - 
yl)methyl]phenyl }-6-oxo- 1,6- 
dihydropyiiniidine-4- 
<;i^rhQxamide CTFA salO 


490 


3 


27 


0 CHral 

H,C 


N-(4-fluorobeittyl>5-hydroxy-2 
(4-{[(2R).2- 

(methoxymethyl)pyrrolidin- 1- 

yl]methy3}phcnyl)-l-methyl-6- 

oxo-l,6-dihydropyriimdine-4- 

carboxamide (TFA salt) 


481 


3 


2S 


0 ctia 


N-(4-fluorobciizyl)-5-hydroxy-2 
(4.{[(2S).2. 

(rafithoxymethyOpyTTOlidin- 1- 
y]]metfayl}phenyl)-l-iDethyl-6- 
oxo-l,6-dihydiopyriimdine-4- 
caiboxamide (TFA salt) 


481 


3 


29 


o 


N-{4-fluorobeiizyl)-2-(4-{[(4- 
fluoioben2yl)ainino]m6thyl}ph 
enyl)-5-hydioxy- l-inethyl-6- 
oxo-l,6-dihydropyriimdine-4- 
carboxamide (TFA salt) 


491 


3 


30 


a . 


2-benzyi-N-(4-fluorobeiizyl)-5- 
hydroxy-l-(2-morpholin-4- 
ylethyl)-6-oxo-l ,6- 
dihydropyriiiiidme-4- 
carboxamide (TFA salt) 


467 


1 


31 


0 


l-[2-(dimethylainmo)ethyl]-N- 

(4-fluorobenzyI)-5-hydroxy-6- 
oxo-l,6-dihydiopyiiniidme'4- 
carboxamide (TFA salt) 


335 


1 


32 




N-(4-fluorobenzyl>5-hydroxy-e 
oxo-l-(pyridin-3-ylmediyl)-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 


355 


1 



-147- 



wo 03/035077 



PCT/GB02/04753 



1 ^^1 


o } 


-benzyl-N-(4-£luorobenzyl)-5- 
iydroxy-6-oxo-l-(2-pyiToIidin- 
-ylethyl)-l,6- 
lihydropyriinidine-4- 
larboxaBoidc (WA salt) 


451 


1 


34 


cx 


1 

0 


Ubenzyl-N-(4-fluorobenzyl)-5- 
iydroxy-6-oxo-l -(2-piperidin-l- 
^lethyl)-! ,6-dihydropyriinidine- 
^carboxamide (TFA salt) 


465 


1 


35 


0 . 


2-(l-ben2ylpiperidin-2-yl)-N-(4- 
auorobenzyI)-5-hydroxy-l- 
[nethyl-6-oxo-l,6- 
dihydropyrinudinc-4- 
carboxamidc (TFA salt) 


451 


4 


36 




N-(4-fluoroben2yl)-5-hydioxy-l 
methyl-2-(l-incthylpiperidiii-2- 
yl)-6-oxo-1.6- 
dihydropyriinidinc-4-. 
carboxamide (TFA salt) 


375 


4 


37 


icy ^ ° 


2-(l-benzylpiperidm-3-yl)-N-(4 
lfluorobenzyl)-5-hydroxy-l- 
tnetliyl-6-oxo-l ,6- 
dihydiopyrimidine-4* 
carboxamidc (TFA salt) 


451 


4 


38 


1 ° 

J ^ 


l-{3. 

|[(diincthylaiiun6)niethyllbenzyl 
)-N-(4-fluorobcnzyl)-5-hydiox> 
|6-oxo-l ,6-dihydropyriinidine-4- 
Icarboxamide (TFA salt) 


411 


3 


39 


1 CHj p 


N-(2,3-dimcthoxybciizyl>l-[2- 
l(diniethylainiiio)ethyll-5- 
hydroxy-6-oxo- 1 ,6- 
j&hydiopyriinidme-4- 
carboxamide (TFA salt) 


377 


1 


4( 




hydroxy-6-oxo-l-(pyridin-3- 
ylmethyl)-l,6- 
|dihydiopyriinidine-4- 
carboxaiDide (TFA salt) 


397 


1 
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41 



Os^ o o 



N4-(4-fluoroben2yl)-5-hydroxy- 
i-methyl-N2-(2-morpholin-4- 
ylethyl)-6-oxo- 1,6- 
dihyd]t>pyimiidine--2,4- 
dicarboxamide (TFA salt) 



434 



42 



o 




N-(4-fluorobenzyl)-5-hydroxy-6 
oxo-l-(3-(pynx5lidm-l- 
ylinethyl)benzyl]-l ,6- 
dihydropyriimdme-4- 
carboxamide (TFA salt) 



437 



43 



N-{4-fIuorobeii2yl)-5-hydroxy-l 
;3-(morpholin-4- 
ylmethyl)benzyl]-6-oxo-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 



453 



44 




N-(4-fluorobeQzyl)-5-hydroxy-l 
;3-[(4-jmethylpipera2iii- 1- 
yl)inethyl]beiizyl}-6-QX<>-l,6- 
dih,ydT0pyrimidine-4- 
carboxamide (TFA salt) 



466 



45 



N-(4-fluoroben2yl)-5-hydroxy-6 
oxo-l-{3-[(4-pyridiii-2- 
ylpipcra2iii-l-yl)incthyl]bcnzyl 
l,6-dihydropyiiinidiiie-4- 
carboxamide (TFA salt) 



529 



46 




>r-(4-fluQroben2yI)-5-hydroxy-l 
[2-(inorpholin-4- 
yhnetbyl)benzyl]-6-oxo-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 



453 



47 




N-(4-fluoroben2yl)-5-hydroxy-€ 
oxo-l-{2-[(4-pyridin-2- 
ylpfperazin-l -yl)methyl]benzyl} 
1 ,6-dihydropyrimidine-4- 
carboxainide (TFA salt) 



529 



48 




N-(4-fluorobenzyl)-5-hydroxy- 1 
iiiethyI-6-oxo-2-pyrrolidiii-2-yl 
l,6-dihydropyriimdine-4- 
carboxamide (TFA salt) 



347 



1* 
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49 


o ] 

F 


N4-(4-fluorobciizyl)-5-hydroxy- 
l-methyl-6-oxo-N2-(pyridin-2- 
/Imethyl)-1,6- 
dihydropyriinidme-2,4- 
dicarboxamidc CIFA salt) 


412 


6 


50 


0 


(2-hydroxy-3-morpholin-4- 
ylpropyl)-6-oxo-l,6- 
dihydn)pyriinidine-4- 
carboxamide (TFA salt) 


407 


I 


51 


0 ° 


j>j-^^*HnuoroDeiizyi/-j-nyuiwAjr-x 
[4-(niorpholin-4- 
ylmethyl)benzyr|-6-oxo-l ,6- 
dihydropyriinidiiie-4- 
carboxamide (TFA salt) 


453 


3 


52 




methyl-2-(2-inorpholin-4- 
yIediyl)-6-oxo-l,6- 
dihydropyriiaidme-4- 
carboxamide CTFA salt) 


390.9 


7 


53 


o 


fluoroben2yl)-5 -hydroxy-1- 
inethyl-6-oxo-l ,6- 
dihydropyninidiiie-4- 
carboxamide 


366 


1 


54 




N-(4-fluorobenzyl)-5-hydroxy-l 
niethyl-6-oxo- 1 ,6- 
dihydropyrimidine-4- 
carboxaiiiide (HCl salt) 


395 


1* 


55 




9 rO_//l_Vi^Ti'7fwlTiin#»T*nTiTi-l — 

yl)ethyl]-N-(4-fluorobenzyl)-5- 
hydroxy-l-methy 1-6-oxo- 1 ,6- 
dihydropyriinidine-4- 
carboxamide 


494 


7 


56 


l^N^O O 


2-[1-(N;^- 

dimethylglycyl)piperidin-2-yl]- 
N-(4-fluoroben2yl)-5-hydroxy-l 
mcthyl-6-oxo- 1,6- 
dihydropyiiiDidine-4- 
caiboxamide CIFA salt) 


446 


5 



-150- 



wo 03/035077 PCT/GB02/04753 



57 


0 ] 


^-(4-fluorobenzyl)-5-hydroxy-l 
iiethyl-2-(l-methyl-2,3-dihydro 
lH-indol-2-yl>6-oxo-l,6- 
3ihydropyriinidine-4- 
jarboxamide (HCL salt) 


409 


4 


58 


& ° 


N-(4-fluorobeiizyl)-5-hydroxy-l 
methyl-6-oxo-2-(l,23,4- 
tetrahydroquinoUii-2-yl)-l,6- 
dihydropyriinidine-4- 
caiboxamide (TFA salt) 


409 


1* 


59 


0 


N-{4-fluorobenzyi)-5-hydroxy-l 
metfayl-2-(l-methyl-l,2,3,4- 
tetrahydroqmnolin-2-yl)-6-oxo- 
l,6-dihydiopyriinidiiie-4- 
carboxamide (TFA salt) 


423 


4 


60 


0 Chira) 


tert-butyl (2S,4R)-4- 
(benzyloxy)-2-(4-{ [(4- 
fluorobenzyl)amino]carbonyl )- 
5-hydroxy-l-methyl-6-oxo-l ,6- 
dihydropyriniidiii-2- 
yOpyiroUdine-l-caiboxylate 


552.8 


1 


61 


0 Chiral 


fluorobenzyl)amino]caibonyl}- 
5-hydroxy-l-methyl-6-oxo-l,6- 
dihydropyriiiiidiii-2-yl)-4- 
hydroxypynolidine- 1- 
carboxylate 


463^2 


1* 


62 


O CMrat 


2-K2S,4R).4- 

(benzyloxy)pynolidin-2-yl]-N- 
(4-fIuorobenzyl)-5-hydroxy-l- 
inethyl-6-oxo-l ,6- 
dihydropyriiiiidine-4- 
carboxamide (TFA salt) 


453 


1* 


63 


0 CMrsri 


ls[-(4-fluorobenzyl)-5-hydroxy-2 
[(2S,4R)-4-hydroxypyrrolidin-2 
yl]-l-methyl-6-oxo-l,6- 
dihydropyriinidiiie-4- 
carboxamide (HCl salt) 


362.8 


1* 


6A 


t 0 Chiral 

.-<?^ 

CH3 


N-(4-fluorobenzyl)-5-hydroxy-i 
[(2S.4R)-4-hydroxy-l- 
inethyIpyrrolidin-2-yl]- l-methy 
6-0X0-1 ,6-dihydropyrinudine-4 
carboxamide (TFA salt) 


I i/O.o 

1 


A 
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Q Chiral 


inethylpyiT0lidin-2.yl]-N-(4- 
fluorobenzy l)-5-hy droxy- 1- 
methyl-6-oxo-l,6- 
dihydTopyriimdme-4- 
carboxamide (TFA salt) 


AAA f\ 


A 
*♦ 


66 


0 Chffal 


24(2S,4R)-l-beB2oyl-4- 

(beii2yloxy)pyiToIidin-2-yi]-N- 

(4-fluorobenzy l)-5-hydroxy- 1- 

methyl-6-oxo-l,6- 

dihydropyninidin&4- 

carboxamide 


557 


5 


67 


0 

or JL ^OH . 

VCH. 
CH, 


2-[l-(N^-diinethylglycyl)*2,3- 

uiliyut U~iXJl lUvlUl Z«~Y1J Jl^ l*r" 

fluorobenzyl)-5-hydroxy-l- 
methyl-6-oxo-l,6- 
(miydropyrimidine-4- 
carboxamide (TFA salt) 


480 


5 


68 




2-(l-benzoyl-2,3-dihydro-lH- 

indoI-2-yl>-N-(4-fluorobenzyl)- 

5-hydroxy-l-methyl-6-oxo-l,6- 

dihydiopyiiniidinc-4- 

carboxamide 


499 


5. 


69 


0 


N-(4-fluorobenzyl)-5-hydroxy-l 

inethyl-6-0XD-2-[i-(pyridin-2- 

ylcarbonyl)-2,3-dihydro-lH- 

mdol-2-yll-l,6. 

dibydropyiiizudine-4- 

caiboxamide (TFA salt) 


500 


5 


70 




tert-butyl 3-(4-{ [(4- 
fluorobenzyl)ainino]carbonyl}- 
5-hydroxy- l-metIiyl-6-oxo- 1 ,6- 
dihydropyriimdiQ-2-yl)-4- 
methylpiperazine-l-caiboxylate 
(TFA salt) 


476 


4 




o 


N-(4-fluorobciizyl)-5-hydroxy-l 
methyl-2-(4.methylmorpholin-3 
yl)-6-oxo-l,6- 
dihydropynnudine-4- 
carboxamide (TFA salt) 


Of J 


A 
'I 


72 




2-f l-ethvt-2 3^1 hvdrn- IH- 
indol-2-yl>N-(4-fluorobenzyl)- 
5-bydroxy-l -mediyl-6-oxo-l,6- 
dihydiopyiimidine-4- 
carboxainidc (TFA salt) 


423 


4 
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73 


o 


2-( l-benzoylpiperidin-2-y 1)-N- 
(4-fluorobenzyl)-5-hydroxy- 1- 
raethyl-6-oxo-1.6- 
dihydropyriniidine-4- 
carboxamide 


465 


5 


74 


L^^O 0 

6 


N-(4-fIuorobenzyl)-5-hydroxy-l 
riiethy l-6-oxo-2-[l -(pyridin-2- 
ylcarbonyl)piperidin-2-yl]-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 


'^oo 


•> 


75 


O 


N-(4-fiuorobenzyl)-5-hydroxy-l 
methyl-2-(2-methyl-lA3,4- 
tetrahydroisoquiiiolin-3-yl)-6- 
0X0- 1 ,6-dihydropyrimidiiie-4- 
caiboxaniide (TFA salt) 


423 


4 


76 


0 


2-(l-ben2oylpyrrolidin-2-yl)-N- 
(4-flnorobeiizyl)-5-hydroxy- 1- 
methy 1-6-0X0-1,6- 
dihydropyriinidine-4- 
caiboxamide 


451 


5 


77 


0 


N-(4-fluorobenzyl)-5-hydroxy-l 
mcuiy J-o-oxo-z- ^ i -^pynuiu-^- 
ylcarbonyl)pyrrolidiii-2-yl]-l,6- 
dihydropyrimidinc-4- 
carboxaxnide (TFA salt) 


452 


5 


78 




N-(4-fluorobeiizyl)-5-hydroxy-l 
methyl-2-(l-inetfaylpyiiolidin-2- 
yl>6-oxo-l,6- 
dihydropyriinidme-4- 
carboxanude (TFA salt) 


361 


4 


^Q 
ly 


0 Chka) 


2-[(2S,4R)-4-(benzyloxy)-l- 
(pyridiii-2-ylcarbonyl)pyiTolidii] 
2-yl]-N-(4-fluorobenzyl)-5- 
hydroxy- 1 -methyl-6-oxo- 1,6- 
dihydropyriimdinc-4- 
carboxamide (TFA salt) 


558 


5 


SO 


o 


9-ri -^i4{iTie^vlaniinoV2- 

phenyIethyl3-N-(4- 

fluoroben2yl)-5-hydroxy-l- 

methyl-6-oxo-l,6- 

dihydropyiiimdine-4- 

carboxaxnide (TFA salt) 


425 


4 
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1 


O ChfraJ 

II ^. > C V 


.-[(2S,4R)- l-benzoyM- 
it MiTkY vn vrmli din -2.- vll-N- (4- 
luoiobenzyO-S-hydroxy-l- 
nethyl-6-oxo-l,6- 
Iihydropyriimdine-4- 
:arboxaimde 


467 


1* 


82 




;i-isobutyl-23-<iitiydio-lH- 
indol-2-y !>- 1 -inethyl-6-oxo- 1 .6- 
lihy(iropyriinidme-4- 
caiboxamide (TFA salt) 


451 


4 


83 




N-(4-tiuoroDeiizy ij- J -ny oroAy-^ 
(l-isopropyl-23-dihydro- IH- 
indol-2-yl)-l-mediyl-6-oxo-l,6- 
dihydropyiiinidine-4- 
carboxamide (TFA salt) 


437 


4 


84 


y 


dimethvlelvcvDDYtrolidm-2-yl]- 
N-(4-fluoTobenzyl)-5-hydTOxy-l 
methyl-6-oxo- 1 ,6- 
dihydropyiiinidine-4- 
carboxamide (TFA salt) 


432 


5 


85 

1 


o 

. Ok. . 


2-{ l-[(6-bromopyridin-2- 
yl)caibonyl]pyirolidin-2-yl}-N- 
(4-fluoroben2yl)-5-hydioxy-l- 
methyl-6-oxo-l ,6- 
diliydropyiiniidine-4-^ . 
carboxamide (TFA salt) 


531 


5 


86 




N-(4-IluorODeil2yi;o-uyaroA,y-j 
iiiethyl-2-(l-methylpipcrazin-2- 
yl)-6-oxo-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 


376 


1* 


8' 




2-(l-benzoyM-methylpipcrazir 
2-yl)-N-(4-fluorobenzyl)-5- 
hydroxy- 1-methy 1-6-0X0- 1,6- 
dihydropyxiinidine-4- 
carboxamide (TFA salt) 


I 480 


4 
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88 




^-(4-fluorobenzyl)-5-hydroxy-l 
[nethyl-6-oxo-2-[l-(pyri«iin-2- 
yrlcarbonyl)-l,2,3.4- 
Letrahydroquinoliii-2-yl]-l ,6- 
jlihydropyriimdine-4- 
carboxamide (TFA salt) 


514 


5 


89 


0 

H,C 


2-(l-acetylpyrroiidin-2-yl)-N-(4 

fluorobeazyl)-5-hydroxy-l- 

inethyl-6-oxo-l,6- 

dihydropyiiinidine-4- 

carboxamide 


389 


5 










90 




2.[1- 

(cyclopropylcarbonyOpyrrolidin 
2-yl]-N-(4-fluorobenzyl>5- 
hydroxy- 1 -inethyl-6-oxo- 1 ,6- 
dihydTOpyriinidine-4- 
carboxamidc 


415 


5 


91 


0 CH, 


N-(4-fluoroben2yl)-5-hydroxy-l 

methyl-2-[l- 

(methylsulfonyl)pyirolidin-2-ylJ 
6-oxo- 1 ,6-dihydropyiimidine-4- 
carboxamide 


425 


S 


92 




N-(4-fluorobenzyl)-5-hydroxy-l 

incthyl-2-{i>[(4. 

inethyliiiorpholiii-3- 

yl)carbonyl]pyrroIidm-2-yl)-6- 

oxo-l,6-dihydropyriniidine-4- 

carboxamide (TFA salt) 


474 


5 


93 




2-(l,4-dimethylpipcrazin-2-yl)- 
N-(4-fluorobenzyl)-5-hydroxy-l 
methyI-6-oxo-1.6- 
diliydropyrimidme-4- 
caiboxanride (TFA salt) 


390 


4 


94 




inethyl-6-oxo-2-[l-(pyridin-3- 
ylcarbonyl)pyrrolidm-2-yl]-l,6- 
dihydropyriinidine-4- 
carboxamide (TFA salt) 


452 


5 


9f 




Z- l^^ZOj'fJx^-A-oCCLyi-H- 

(benzyIoxy)pyrrolidm-2-yl)-N- 

(4-fluoroben2yl)-5-hydroxy-l- 

methyl-6-oxo-l,6- 

dihydropyrimidin©-4- 

carboxamide 


495 


5 
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96 


<i T < 


vr-(4-fluorobenzyl)-5-hydroxy-2 
l-isonicounoylpyrrolidm-l-ylh 
-methyl-6-oxo-l,d- 
lihydropyriiiiidiiie-4- 
;arboxamide (TFA salt) 


452 


5 


97 


o 

H,C 


l'{ l-[(ethylamiiio)carbonyl]- 

pyrrolidiii-2-yl}-N-(4- 

3uorobenzyl)-5-hydroxy-l- 

methyl-6-oxo-l,6- 

[iihydropyriinidine-4- 

carboxamide 


418 


5 


98 




N-(4-fluorobenzyl)-5-hydroxy-l 
methyl-2-{ l-[{l-methyl-lH- 
iinidazol-2- 

yl)carbony l]pynx)lidin-2-yl } -6- 
oxo- l,6-dihydropyriimdine-4- 
carboxamide (JFA salt) 


455 . 


5 


99 


O CMral 


2-lv^2>,'frK^ i-aceiy 

hydroxypyrrolidin-2-yl]-N-(4- 

fluorobenzyl)-5-hydroxy-l- 

niethyl-6-oxo-l,6- 

dihydropyriinidme-4- 

carboxamidc 


405 


1* 


100 


CX^o o 


2-[l-(aDili3iocarbonyl)pyirolidin 

2-yl]-N-(4-fluorobenzyl)-5- 

hydroxy-l-methyl-6-oxo-l,6- 

dihydropyriniidine-4- 

carboxamide 


466 


5 


101 




2- (4-etny 1- 1 -metnyipip erazm-Zr- 
yl)-N-(4-fluorobenzyi)-5- 
hydroxy- 1 -metfiy 1-6-oxo- 1,6- 
dihydropyrimidinc-4- 
caiboxamide (TFA salt) 


404 


4 


102 




N-(4-fluorobcnzyl)-5-hydroxy-l 
methyl-2-{ l-t(l-oxidopyridin-2 
yl)carbonyl]pyrrolidin-2-yl)-6- 
0X0- 1 ,6-dihydropyrimidine-4- 
carboxamide 


468 


5 


lo: 




N-(4-fluoroben2yI)-5-hydroxy-] 
methyl-6-oxo-2-[l-(pyraziii-2- 
ylcarbonyl)pyiTolidui-2-yl]-l,6- 
dihydropyriniidine-4- 
carboxamide (TFA salt) 


L 453 


5 
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Chiral 



2-[(4R)-3-acetyl-l,3-thiazolidin 

4-yl]-N-(4-fluorobeiizyl)-5- 

hydroxy-l-methyl-6-oxo-l,6- 

dihydropyrimidrae-4- 

carboxamide 



407 



157- 
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Table 2 p 


Name 


M+l 


Scheme 


Exp. 
] 


^ H,C>.,JL^OH ■ 1 


^-<4-fluoroben2yl>-5-hydn)xy-l- 
iictliyl-2-[l-mcthyI-4- 
niethylsulfonyl)piperazin-2-yI}-6- 
jxo-l ,6-dfliydrppyrimidine-4- 
aiboxamide 


454 


5 


2 




N-(4-fluor6benzyl)-5-bydioxy-l- 
nietfayl-2-<4-inethyltlu(Hnon]boIia-3 
yl)-6-oxo-l,6-dihydn)pyrimidine-4- 
caiboxuDide 


393 


4 


3 


o 


{inethyIsu!fonyl)benzyll-5-hydroxy- 
l-methyI-6-oxo-2-[I-(pyia2in-2- 
ylcart)onyl)pyirolidiii-2-yl3-1.6- 
dihy(In}pyriinidiiie-4-caiboxaiiude 


531 


1 


4 


CH3 


2-(l-acetyIpynoUdm-2-yI>-N-[4- 
flaorD-2-<incihylsulfcjnyl)baizyI3-5- 
hydroxy-l-riieihyl-6^xo-l,6- 
dihydropyriiiudine-4-cax1}Oxainide 


467 


1 


5 


0 

11 .- 


2-(3-ace^- l,3-(liiazofi(fin-2-yI>N- 
(4.fittorobciByi)-5-hydroxy- 1- 
niethyK6Kixo-l,6- 
dihydropyriini(Iiiie-4-cait)oxainide 


407 


1 


6 


0 

0H3CCH3 0 


2-(l-<acetylaniino>.l-iiiethyIethyI]- 
N-{4-fluorobeiizyl)-5-bydroxy- 1- 
methy I'Ck-oxo- 1 ,6- 
dibydiapyiiinidui&4-€art)oxainide 


377 


1 


7 


CH, CH, 


) 

2-(l-acety*pyn®^i<^*2-yI>-N-(2- 
ethoxybcazyl>5-)iydioxy-l-methyl 
6-0X0-1 »6^ydropyiiiDidUie-4- 
caiboxamide 


415 


1 
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Q 
O 




-(4-acetyl- l-raethylpiperazm-2-yl> 
4-{4.fluoroben2yl)-5-hydroxy-l- 
netliyl-6-oxo-l,6- 
iihydrDpyrinudine-4-carboxainide 


418 


5 


9 




^-(4-flooroben2yl)-5-hydroxy-l- 

Tiethyl-2-Il-metliyl-4-(pytazin-2- 

/!carbonyl)piperazm-2-yl]-6-oxo- 

l,6Klihydiiiyriinidine-4- 

Bufaoxaniide 


482 


5 


10 


O 




2-<l-acetylpyiT0lidin-2-yI)-5- 
bydroxy- 1 -inethyl-N>[2> 
(methylthio)bcnzyI]-6-oxo-1.6- 
dihydropytiiiiidine-4'Cacbcixaoiide 


417 


1 


11 




N-(4-nuorobcn2yl>5-hydroxy-2-{ 1- 
((lH-iniidazol-5-ylcaibc)nyl)aixiiiio]- 
l-mcthyIethyIl-l-mefliyl-6K»o-l,& 
dihydiopyriiiudice-4-carboxaniide 


429 


5 


12 


0 




2-1 l-beiizoyM-(pyrazm-2- 

ylcaibonyI)pipcrazin-2-yl]-N-(4- 

fluoioben2yI)-5-hydroxy-l-methyI- 

6-oxo-l,6-dihydrDpyriini<iinc-4- 

carboxanude 


572 


5 


13 




2-<4-benzoyH-niclhylpipcraziii-2- 
yI)-N-{4-fluon>ben2yl)-3-liydioxy-l 
inediy]-6-oxo-1.6- 
dihydropyiimidine-4-carboxaimde 


480 


S 


14 


o 




2-t4-{benzyloxy>l-(pyrazin-2- 
yIcarbonyI)pynolidm-2-yl>N-<4- 
flaorobcnzyl>5-hydroxy« 1 -methyl- 
6-oxo-1.6-djhydropyiimidinc.4. 
caiboxanude 


559 


5 
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15 




2-( l-acetyIpyiroIidiii-2-yI)-N-<2.3- 
dimethoxybaizyl>-5-hydroxy- 1- 
inethyl-6-oxo-l»6- 
dibydropyiiniidine-4-caifaoxainide 


431 


I 


16 


o 

H3a,A,0H ^ 


2-<l-aceiy]pyiroUdin-2-yI>5- 
hydroxy-N-(2-methoxybcnzy 1)- 1 ♦ 
melhy 1-6-0X0-1,6- 
dihydn>pyrimidinfr4-carboxamide 


401 


1 


17 




n-i-U'-kH-iUH- 

nuon)bcnzyl)ainino]cQibonyl }-5- 
hydroxy- l-methyl-6-oxo- 1 .6- 
dihydiopyriniidin-2-yi)- 1- 
iiiethylethyl>N-2-^«2~ 


434 


8 


18 


H.C 


2-( l-acetylpyrrolidjn-2-y l)-N-[2- 
(dimcthylainino)beQzyl]-5-hydroxy- 
l-niethyl-6rOXO-l,6- 
dihydropyriinidine-4-carboxamide 


414 


4 


19 


0 cnm 


2.C(2S> l-acetylpyiiolidin-2-yI]-N- 
(4-fluorobcnryl)-5-hydioxy-l- 
methyl-6-oxo-I,6- 
dihydropyriniidiiie-4-cait}oxsmide 


389 


1 


20 


o ■- 


N-{4-fluorobenzyl>3-nyQroxy-^-t4- 
hydroxy-l-(pyiaziii-2- 
ylcaibonyl)pyrroUdin-2-yl> l- 
2nethy1-6-axo- 1 ,6- 
dihydiopyriinidine-4<aiboxafflide 


469 


5* 


21 




N-[l-{4-{[(4- 

fluorobcn2yI)ainino]caib<Miy! } -5- 
hydroxy-l-inethyl-6-oxo-l»6- 
Qinyurap jTun luin*** jr i /* i • 
ineihyIeihyl]iinidazo(2,l- 
^lfl,31thiazDle-6<3rboxaiTiidc 


485 


5 


22 




2-(C2S.4S>-l-acetyl-4- 
fluoropyirolidiii-2-yl]-N-{4- 
fluorobcnryI)-5-hydroxy- I-mcthyl- 
6<oxo-l ,6-dihydrDpyriniidu)e-4- 
caiboxamide 


407 
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23 




N-(4-fluoroben2yi)-5-hydroxy-l- 
methyl-2-l l-methyl-4-[(l-jiicihyl- 
lH-inuda20l-2- 

yI)caifeonyI]piperazin-2-yl )-6-oxo- 
1 ,6-dihy dropyriinidine-4- 
caiboxamide 


484 


5 


24 




N-<4-fluDrobcnzyl)-5-hydroxy-l- 
methyl-2-( l-methyM-l K5-methyl- 
l,3,4-oxadiazol-2- 
yI)carbonyl]amino }ethyI)-6-oxo- 1,6 
dihydropynaiidine-4-caiboxaimde 


445 


5 


25 


o 


N-l— { l-[4-({ C4-fluoro-2- 
(iDethyl$uIfonyl)benzyl]ainino)caib 
onyO-S-hydroxy- l-inethyl-6^w>- 
1 ,6-dihydiDpyriinidin-2-yl>l- 
inethyIctliylI-N-2-,N-.2- 
fUmefliylcthanetfianude 


512 


8 


26 




2-(4-acetyl- 1 ,2-diinethyIpiperazm-2 
yI)-N-(4-fluorobeiizyl)-5-hydroxy-l 
methyI-6^xo-l,6- 
difaydropyriniiduiC'4-caxbQxamide 


432 


5 


27 


Q 


N-(4-fluorobcn2yI)-S-hydroxy-l- 
me(hyl-6-oxo-2-[l-(pyriiiiidin-4- 
yIcart}onyI)pyxroIidb-2^yl]-l,6- 
dihydropyriinidiiifr4-4aiboxainkle 


453 


1 


28 




N-(4-fluorobenzyl)-5-hydroxy-l- 
mcthyl-6-oxo-2-(l-<pyriniidin-5- 
ylcarbonyI)pynDlidin-2-yl]-l,6- 
dihydropyrinudine-4-carboxanude 


453 


1 


29 


0H,C CH, S 


N>(4-fluorobcn2yl)-5-hydroxy-l- 
mcthyl-2-{ l-mcthyl-l-C(lH-pynizol 
5-ylcarbony0amiao]ethyl )-6-oxo- 
1 ,6-dihy dropyriniidine'4- 
c3iboxsinidc 


429 


5 
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30 


H,C 


6 
c 


-lC2R,4R)-I-acctyl-4- 

ieihoxypym)Udin-2.yI]-N-(4- 

luoiobenzylVS-hydioxy-lrciethyl- 

hOxo-l,6-dihydropyiiinidine-4- 

aifaoxainirie 


419 


1 


31 


H,C 


r I 

i 
1 
J 


(dinsethyIamino)(oxo)acetyl]pyiioI 
diii-2-yJ J-N-(4-fluor6beii^I)-5- 
tydroxy-1 -inethyl-6-cKO-l ,6- 
)ihydropyrimidxiie-4<aiboxainide 


446 ' 


8 


32 






[meUiylsulfonyl)bcnzyJ]amino}cart) 
Dnyl>-5-hydroxy-l-methyl-6-oxo- 
l,6-<iihydropyriniidiii-2-yl]-l- 
{nettaylettiyl ) imidazo[2, 1> 
hin '4iifiifkTnte*^>eafflioxainide 


563 


5 


33 


■ o 




2-tC2R.4RVl-bciizoyl-4- 
meihoxypynoIidin-2-yl]-N-(4- 
fluorobcDzyI)-5-liydroxy- 1-methyl- 
6-oxo-l ,6-dihydropyiiraidine-4- 
caiboxamide 


481 


5* 


34 


^^^^ 


a' 


N-(4.fluorobenzyl>5-hydroxy-2-l4- 
(isopropylsulfony 1)- 1- 
mcthylpipcraziii-2-yl}-l-methyl-6- 
oxo- l.6-dihydropyiimiduie-4- 
caitoxanude 


482. 


5 


35 




xf 


2-(1.2-totlhyl-4- 

(IIlelhylsulfooyt)pipefaz^Il-2-yI^M• 

(4-fhion)benzyI)-5-bydrDxy-l- 

inethyl-6-oxo-l,6- 

dihydnpyrimidiAe-4-caxboxuiiide 


468 


5 


36 




XT' 


N-(4'nuorobciByl>-5-hydroxy-2- 

[(2S.4R>«4-mcthoxy-l- 

meihylpynx>lidin-2-yll-l-mcttiyl-6- 

Qxo-l,6-dihydropyriniidiiie-4- 

C3xboxflinid6 




4 
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37 




^-C4-fluoTobenzyl)-5Jiydroxy-l- 
nethyl-2-{l- 

(methylsulfonyl)acetyl]pynolidia- 
j-S^xo-ItS-dihydropyiimidinC' 
^caiboxamide 


467 


1 


38 




2-[(2S)-l-acetyl-4,4- 
[3jfluoropyiToUdiii-2-y!]-N-(4- 
RuorobcnzyI)-5-hydroxy- l-methyl- 
6-oxo-l,6>dihydropyxiimdine-4- 
caiboxamide 


425 


1 


39 




2-C(2R.4R>-l-acetyl^ 
ethoxypynolidin-2-yl]-N-(4- 
fluorobenzyl)-5-hydroxy- l-mcthyl- 
6M»co-l,6-dihydro{)yriinidine-4- 
caitoxamidB 


433 


1 


40 




2-[(2S)-4.4-<ljfluoro-l- 
incthylpyiTolidin-2-y!>fH4- 
fluorobenzyD-S-hydroxy-l-methyl- 
6-oxo-1.6-dihydropyriinkline-^ 


397 


4 


41 




N-<23-<&Mthoxyben2yl)-5- 
hydroxy- l-methyl-6-oxo-2-[l- 
(pyridazm-3-yIcaibonyl)pynx)lidm- 
2-yl>l,frKJihydiopyrimidinc-4- 
caitnxamide 


495 


1 


42 




N-(4-fluorobcnzyl>-5-hydroxy-l- 
inethyl-2-(l-incihyl-l-{ (moii^olm- 
4-yKa9H>)acetyI]ainino)etfay1)-6-oxc 
1 f 0-uiny iiiypyniiuuiiiB**r" 
caitoxamide 


476 


8 


43 




2-((2R.4R)-l- 

Kdiinethylamino)(oxo)acetyl)-4- 
nicthoxypyiiolidin-2-yl }-N-(4- 
fluoroben2yl>5-hydroxy-l-mefliyl- 
S^oxo-l.S-dihydropyiinudine^- 
carboxflioidc 


476 


8 


44 


0 


2-[(2S)-4.4-difluoro-l-<pyrazin-2- 

ylcaxbonyl)pyrrolidin-2-yl]-N-(4- 

fluorobenzyl)-5-hydroxy-l-inclhyI- 

6-oxo-l,6-dihydropyriniidiii64- 

caiboxamide 


489 


5 
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45 




N-<4-fluorobcnzy!>-5-hydroxy-l- 
nielhyl-2-{ (2S,4S>-I-methyl-4- 
[(metbylsuIfonyl)ainiao]pyrn)tidia- 
2-yl )-6-oxo- 1 ,6-dihydiDpyriinidine' 
4-carboxamide 


454 


4 


46 


0 


2.(1- 

{(dtxnethylainitto)sulfoayl]pyirolidi 
n-2-yl}-N-(4-fhion3beiizyI)-5- 
hydraxy-l*methyI-6-oxcHl,6- 
dihydn)pyiiniidSne-4-caiboxaiiiide 


454 


5 


47 




2-{(2R.4R>4-ethoxy-l- 
[(inethylaiiunoKoxo)acety])i)yin>lid 
iii-2-yl )-N-(4-flaan>beiizyI)-5- 
bydroxy-l-aiethyl-6-oxo-I,6- 
dibydrDpyriinidiiie-4-caiboxaniide 


476 


8 


48 




2-[(2SH.4-diDuon>-l-<pyrida2in-3- 
yIcarboflyl)pyiTOlidm-2-yI>N-(4- 
fluorobcnzyl)-5-hydroxy- 1-mcthyl- 
6-0X0-1 »6-dihydropyriniiduie-4- 
caiboxamide 


489 


5 


49 


6 


2-((2S)-4^4-difluoro-l*(pyri(Sii-2- 
ylau1»iiy])pynoIidui-2-yl}-N-(4* 
flttQrabeiizyl)-5-hydn)xy-l-jiiediyl- 
6-oxo-l ,6-dihydrapyrii]uduie-4> 
caiboxamide 


488 


5 


50 




2-{C2S)-l- 

[(dimethylainino)(oxo)acetyI]-4,4> 
difIuon}pynoIidin-2-yI }-N-(4- 
fluorobeii2yl)-5-hydroxy-l-incthyl- 
6-<]xo-l,6-dihydropyrunidine-4- 
carboxninide 


482 


8 


51 




N-(4-fluofobcnzyI>5-hydroxy-l- 
mdhyWZ'i l-[morphotin«4> 
yi(oxo)acctyl JpyrroIidm.2-yl )-6- 
0X0- lt6-dibydropyrimidine-4- 
caiboxainide 


488 
■too 


3 
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52 


HaC 


2-|(2S>l- 

[(dim6thylammo)Coxo)accty1]pyiTol 
idm-2-yl )-N-(4-fluorobenzyl)-5- 
hydroxy- 1 -niethyl-6-oxo- 1 ,6- 
dihydnipyrinudine^carboxamide 


446 


8 


52 


H.C 


2-{(2S)-l- 

[(dimcthylamino)(oxo)acetyllpyrrol 
idiii-2-yl l-N-(4-fluoro-2- 
raethoxybcnzyl>5-hydroxy- 1- 
methyI-6-oxo-l,6- 
dibydropyninidiac-4H:aiboxainide 


476 


8 


54 


CH, 0H,C CH, S 


Nl-[l-{4-{I(4- 

£Iuorobenzyl)ainino]caibonyl )-5- 
hydrbxy-l-rncthyI-6-oxo-l,6- 
dihydropyriiiudm-2-yl)- 1- 
met]iylethyl]-Ni;N2^- 
irimgfhylgthafigdiainidg 


44S 


8 


55 


O 


2-[(2S)-l-acetylpynDlidiii.2-yl]-N- 
(4-£hiofO-2-meflioxyben2yl>-5- 
hydroxy-l-inethyI-6-oxo-l »6- 
dfliydiopy7iiiiidioe4-caiboxamtde 


419 


1 


56 




N-(4-fluorobcn2yJ)-2-C(2S,4S)-4- 
fluoro-l-iziethylpynolidtii-2<yl]-5- 
IiydiQxy'l-iDethyI-6-oxo-l,6* 
dihydiDpyriroidine^caiboxamide 


379 


4 


57 




2.{(2S,4S)-1. 

[((fiinetfayIanuiioXoxo)acety]]-4- 
fliioropynoIidin-2-yl )-N-C4- 
fluorobenzyl)-5-hydroxy- 1-methy 1- 
6-oxo-l,6HlihydTopyriiiiidine'4- 
caiboxamide 


464 


8 


58 




Nl-[l-(4-{[(3-chlort>^ 
fluoroben2yl)amrno]caibonyl )-5- 
hydroxy- l-incthyl-6-oxo- 1 ,6- 
dihydropyrimidin-2-yl)- 1- 
melhylethyl>N2»N2. 
dimethylethanediaiiude 


468 


8 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses aU of the usual variations, adaptations and/or modifications 
that come within the scope of the following claims. 
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WHAT IS CLMMED IS: 



1. A compound of Formula (J): 
O 




wherein 
Rl is 



(1) -H, 
(2) 



-Ci-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independentiy halogen, -OH, -CN, 
-O-Ci.6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb). N(Ra)-C(=0>Co. 
6 alkyl-N(RbRc), -SOaRa, -NCRa)S02R^ -S02N(RaRb). 

nr" 

-N(Ra)-C(=0)Rb. ^ R° , or -N(R2)C(=0)C(=0)N(RaRb), 

15 (3) -RK 

(4) -Ci-6 alkyl-R*^, wharein: 

(i) the alkyl is optionally substituted witii one or more substituents 
each of which is independently halogen, -OH, -CN, -0-Ci^ 
alkyl, -O-Ci-6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

20 -N(Ra)C(=0)-Co-6 alkyl-N(RbRc), or .N(Ra)-C2-6 alkyl-OH 

with the proviso that the -OH is not attached to tiie carbon 
alpha to N(Ra); and 

(ii) the alkyl is optionally mono-substituted witii -Rs, -Ci.6 
alkyl-Rs. -N(Ra)-C(=0)-Co.6 alkyl-Rs, -N(Ra)-Co^ alkyl-Rs, 

25 -O-Co-6 alkyl-Rs. or -NCRa)-C(=O)-C0-6 alkyl-RS; wherein RS 

is 

(a) aryl which is optionally substitiited with one or 
- 167 - 
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more substituents each of which is independently halogen, 
-OH, -Ci.6 alkyl, -Ci.6 aikyl-ORa, -Ci-6 haloalkyl, -O-Ci.6 
alkyl, -O-Ci.6 haloalkyl, methylenedioxy attached to two 

adjacent carbon atoms, or aryl; 

5 (b) a 4- to 8- membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected 
firom N, O and S; wherein the saturated heterocyclic ring is 
optionally substituted with one or more substituents each of 
which is independaitly halogen, -Ci^ alkyl, -Ci^ alkyl-ORa, 

10 -Ci.6 haloalkyl, -O-Ci^ alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra 

-C02Ra, -C(=O)-C0-6 alkylrNCRaRb), -S02Ra. oxo, aryl, or 
-Ci.6 alkyl-aryl; or 

(c) a 5- to 7-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 

15 from N, O and S; wherein the heteroaromatic ring is optionally 

substituted with one or more substituents each of which is 
mdependently halogen, -Ci-e alkyl, -Ci^ alkyl-ORa, -Ci^ 

haloalkyl, -0-Ci^ allqrl, -0-Ci!^ haloaDcyl, 0X0, or aryl; 

(5) -Co-6 alkyl-O-Co-6 alkyl-Rk, 

20 (6) -Co-6 aIkyl-S(0)n-Co-6 alkyl-Rk, 

(7) -O-Ci-6 alkyl-ORk 

(8) -O-Ci-6 alkyl-O-Ci-e alkyl-Rk, 

(9) -O-Ci-6 alkyl-S(0)nRk, 

(10) -Co-e alkyl-N(Ra)-Rk, 

25 (11) -Co-6 alkyl-N(Ra)-Ci.6 alkyl-Rk, 

(12) -Co-6 alkyl-N(Ra)-Ci.6 alkyl-ORk, 

(13) -Co-6 alkyl-C(=0)-Rk, 

(14) -Co-6 alkyl-C(=0)NCRa)-Co.6 alkyl-Rk. 

(15) -Co-6 alkyl-N(Ra)C(=O)-C0-6 alkyl-Rk. 

30 (16) -Co^ alkyl-N(Ra)C(=0)-0-Co-6 alkyl-Rk. or 

(17) -Co-6alkyl-N(Ra)C(=0)C(=0)Rk; 

R2 is -Ci-6 alkyl which is optionally substituted with one or more substituents each 
of which is independently 
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(1) halogen, 

(2) -OH. 

(3) -CN, 

(4) -O-Ci-6 alkyl, 

5 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra 

(7) -C02Ra, 

(8) -SRa, 

(9) -S(=0)Ra 
10 (10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

(12) -N(Ra)-C(=0)-Ci-6alkyl-N(RbRC), 

(13) -S02Ra, 

(14) -N(Ra)S02Rb, 
15 (15) -S02N(RaRb), 

(16) -NCRa)-C(Rb)=0, 

(17) -C3-8 cycloalkyl, 

(18) aryl,wheran the aryl is optionally substituted with one or more 

substituents each of which is indqwndently halogen, -Ci-6 alkyl, 
20 -Ci-6 haloalkyl, -0-Ci^ alkyl, -0-Ci^ haloalkyl, 

-Co-6 alkyl-N(RaRb), or -Ci-6 alkyl substituted with a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally substituted 
25 with from 1 to 3 substituents each of which is independently -Ci-6 

alkyl, 0x0, or a 5- or 6-niembered heteroaromatic ring containing 
from 1 to 4 heteroatoms independently selected from N, O and S; 
or 

(19) a 5- to 8-membered monocyclic heteiocycle which is saturated 

3Q or unsaturated and contains from 1 to 4 heteroatoms mdependently 

selected from N, O and S; wherein the heterocycle is optionally 
substituted with one or more substituents each of which is 
independently -C1.6 alkyl, -0-Ci^ alkyl, 0x0, phenyl, or naphthyl; 
with the proviso that none of the following substituents is attached to the 
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carbon atom in the -Ci-6 alkyl group that is attached to the 
nitrogen: halogen, -OH, -O-Ci.6 alkyl, -O-Ci.6 haloalkyl, -SRa. 
.S(=0)Ra or-N(Ra)-C(Rb)=0; 

5 R3 is-Hor-Ci-6alkyl;.. . 
R4is 

(2) Ci-6 alkyl which is optionally substituted with one or more 

10 substituents each ofwhich is independently halogen, -OH, O-Ci-6 

alkyl. -O-Ci-e haloalkyl, -NO2, -N(RaRb), .C(=0)Ra. .C02Ra, -SRa, 
. -S(=0)Ra .S02R^ or -N(Ra)C02R^ 

(3) 01-6 alkyl which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, or O-C 1-4 

15 . alkyl, and which is substituted with 1 or 2 substituents each of which is 

independently: 

(i) C3-8 cycloalkyl, 

(ii) aryl. 

(iii) a fused bicycliccaibocycleconsistmg of a benzene ring 
20 fused to a C5.7 cycloalkyl, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
contaimng from 1 to 4 heteroatoms independently 
selected from N, O and S, 

. (v) a 5- or 6-membered heteroaromatic ring containing 
25 from 1 to 4 heteroatoms independently selected from N, 

O and S, or 

(vi) a9-or 10-memberedfusedbicyclicheterocycle 
containing from 1 to 4 heteroatoms independently 
selected from N, O and S, wherein at least one of the 
30 rings is aromatic, 

(4) C2-5alkynyI optionally substituted with aryl, 

(5) Cs-g cycloalkyl optionally substituted with aryl, 

(6) aryl, 

, (7) a fused bicycHc carbocycle consisting of a benzene ring fused to a 
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C5-7 cycloalkyl, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independenfly selected from N, O and S, 

(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
5 heteroatoms independently selected from N,0 and S, or 

(10) a 9- or 10-membered ftised bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
one of the rings is aromatic; 

wherein 

10 eacharylin(3)(ii)orthearyl(4),(5)or(6)oreachfused 
carbocycle in (3)(iii) or the ftised cariiocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci^ alkyl, -Ci.6 alkyl-ORa -Ci^ 
haloalkyl. -0-Ci^ aDcyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(RaRb), 
15 . .Ci.6alkyl-N(RaRb),-C(=0)N(RaRb),-C(=0)Ra.-C02Ra -Ci-e 

alkyl-C02Ra, -0C02Ra, -SRa, -S(=0)Ra -SOiRa, -N(Ra)S02Rl>, 
-S02N(RaRb), -N(Ra)C(=0)Rb, -N(Ra)C02Rb, -Ci-6 
alkyl-N(Ra)C02Rb, aryl, -C1.6 alkyl-aryl, -0-aryl, or -Co-6 alkyl-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing from 
20 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Ci-6 alkyl, 
-Ci-6 haloalkyl. -O-Ci-e alkyl, -O-Cl-6 haloalkyl, 0x0, or -CO^^; 
each saturated heterocyclic ring in (3)(iv) or the saturated 
25 heterocycUc ring in (8) is optionally substituted with one or more 

substituents each of which is independently halogen, -C 1-6 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 0x0, aryl, or a 5- or 
6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 
30 each heteroaromatic ring in (3)(v) or the heteroaromatic ring in 

(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic 
heterocycle in (10) is optionally substituted with one or more 
substituents each of which is independently halogen, -Ci-6 alkyl, 
-C1.6 haloalkyl, -O-Ci-6 alkyl, -O-Ci.6 haloalkyl, 0x0, aryl, or -Ci-6 
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alkyl-aryl; 

or alternatively R3 and R4 together with the N to which both are attached fonn a C3-7 
azacycloalkyl which is optionally substituted with one or more substituents each of 
5 whichisindependaitly -Ci-ealkyloroxo; 

each Ra, Rt>, Rc, and Rd is independently -H or -Ci^ alkyl; 

Rk is carbocycle or heterocycle, whraeih the carbccycle or heterocycle is optionally 
10 substituted with one or more substituents each of which is independently 

(1) halogen, . 

(2) -OH, 

(3) -CN, 

(4) -Ci-e alkyl, which is optionally substituted with one or more 

15 substituents each of which is independently halogen, -OH, -CN, 

-0-Ci^ alkyl, -O-Ci-e haloalkyl, -C(=0)Ra -C02Ra. -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
NCRa)^(=OHCH2)0-2N(RbRC), -S02Ra, -N(Ra)S02Rb, 
-S02N(RaRb), or -N(Ra)-C(Rb)=0, 

20 (5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-e alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra, -SRa, 

-S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra, -N(Ra)S02Rb, 

25 -S02N(RaRb),or-N(Ra).C(Rb)=0, 

(6) -NO2. 

(7) 0x0, 

(8) -C(=0)Ra. 

(9) -C02Ra, 
30 (10) -SRa 

(11) -S(=0)Ra, 

(12) -N(JiaRb), 

(13) -C(=0)N(RaRb), 

(14) -C(=0).-Ci.6 alkyl-N(RaRb). 
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(15) -N(Ra)C(=0)Rb, 

(16) -S02Ra 

(17) -S02N(RaRb), 

(18) -I^(Ra)S02Rl', 

5 (19) -Rm, 

(20) -Ci-6 alkyl-Rni, wherein the alkyl is optionally substituted with 

one or more substituents each of which is independently 
halogen, -OH, -CN, -Ci.6 haloalkyl, -O-Ci-e alkyl, -O-Cl-6 
haloalkyl, -C(=0)Ra, -C02Ra, -SRa, -S(=0)Ra, -N(RaRb), 
10 . -N(Ra)C02Rb -S02Ra -N(Ra)S02Rb,-S02N(RaRbXar 

-N(Ra)-C(Rb)=0, 

(21) -Co-6 alkyl-N(Ra)-Co.6 alkyl-Rm, 

(22) -Co-6 aIkyl-O-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

15 (24) -Co-6 alkyl-C(=0)-Co-6 alkyl-Rm, 

(25) -C(=0)-0-Co.6 alkyl-Rm, 

(26) -C(=0)N(Ra)-Co-6 alkyl-Rm, 

(27) -N(Ra)C(=0>Rm, 

(28) -N(Ra)C(=0>Ci-6 allqrl-Rm, wherein the alkyl is optionaDy 

20 substituted with one or moie substituents each of which 

is independently halogen, -OH, -CN, -Ci.6 haloalkyl, 
-O-Ci.6 alkyl, -Q-Ci-e haloalkyl, -C(=0)Ra, -C02Ra 
-SRa -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb. -SOzRa 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

25 (29) -N(Ra)-C(=0)-N(Rb)-Co.6 alkyl-Rm, 

(30) -N(Ra)-C(=0)-0-Co-6 alkyl-Rm, 

(31) -N(Ra)-C(=O)-N(Rb)-SO2-C0-6 alkyl-Rm, 

(32) -C(=0)-C(=0)-N(RaRb), 

(33) -C(=0)-Ci.6alkyl-S02Ra,or 
30 (34) -C(=0)-C(=0)Rm; 

carbocycle in R^ is (i) a C3 to Cs monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a Cn to C16 tricyclic ting system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
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saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-naembered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
5 ring system; wherein each ring in (ii) or (iii) is independent of or fused to the other 
. ring or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic 
ring system, or tricyclic ring system contains from 1 to 6 heteroatoms selected from 
N. O and S and a balance of carbon atoms; and wherein any one or more of the 
nitrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the 
10 nitrogen heteroatoms is optionally quatemized; 

each is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
15 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloalkyl or the aryl defined in Riii is optionally substituted with 
20 . . one or more substituents each of which is independently halogen, -Ci-6 alkyl 
optionally substituted with -O-C1-4 alkyl, -C1.6 haloalkyl, -O-Ci-6 alkyl, 
haloalkyl, -NCRaRb), aryl, or -Ci-6 aUcyl-aryl; and 
the monocyclic or bicyclic heterocycle defined in R^ is optionally 
substituted with one or more substituents each of which is independentiy 
25 halogen, -C1.6 alkyl, -Ci.6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 0x0, 

aryl, -Ci-6 aUcyl-aryl, -C(=0)-aryl, -C02-aryl, -CO2-C1-6 alkyl-axyl, a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected 
30 from N. O and S; and 

each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 
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2. The compound according to claim 1, wherein Rl is: 



(1) -H, 
(2) 



30 



-Ci-4 alkyl, which is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -OH, -CN, 
-0-CM alkyl. -O-Ci-4 haloalkyl. -C(=0)Ra -C02Ra, -SRa 
-S(=0)Ra -N(RaRb). -C(=0>Co-4 alkyl-NCRaRb), 
N(Ra)-C(=O)-C0^ alkyl-N(RbRC), -SOzRa, -N(Ra)S02Rb, 

nr" 

R ' 

10 ^02N(RaRb),-N(Ra)-C(=0)Rb. . -N(Ra)C(=0)Rk, 

or -N(Ra)C(=0)C(=0)N(RbRc) 

(3) -Rk. 

(4) -Cm alk)i-RK wherein: 

(i) the alkyl is optionally substituted with from 1 to 4 substitaents 
15 each of which is independently halogen, -OH, -CN, -O-Ci-4 

alkyl, -O-Ci-4 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 
-N(Ra)C(=O)-C0-4 a]kyl-N(RbRc), or -N(Ra)-(CH2)2-4-OH; 

and 

(ii) the alkyl is optionally mono-substituted with -Rs, 

20 -N(Ra)-C(=0)-Co-4 alkyl-Rs, -N(Ra).Co-4 alkyl-Rs, -O-CqA 

alkyl-RS, or -N(Ra)-C(=0)-Co^ alkyl-RS; wherein Rs is 

(a) aryl which is optionally substituted with from 1 
to 3 substituents each of which is independentiy halogen, -OH, 
-Ci-4 alkyl, -Ci-4 alkyl-ORa, -Ci-4 haloalkyl, -O-Ci^ alkyl, 

25 -O-Ci-4 haloalkyl, methylenedioxy attached to two adjacent 

carbon atoms, or phenyl; 

(b) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
substituted with from 1 to 3 substitiaents each of which is 
independently halogen, -Ci-4 alkyl. -Ci-4 alkyl-ORa, -CiA 
haloalkyl, -O-Ci-4 alkyl. -O-Ci^ haloalkyl. oxo, or phenyl; or 
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(c) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wherein the saturated heterocyclic ring is 
optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -Ci-4 alkyl-OR^, 

-Ci^ haloalkyl, -O-Ci-4 allq^l. -O-Ci^ haloalkyl, -C(=^^ 
-C02Ra, -C(=0)-Co-4 alkyl-N(RaRb), -S02Ra, oxo, or phenyl, 
or 

(5) -(CH2)0-3-C(=O)N(RaHCH2)0-3-Rk; 

10 

or a phaimaceutically acceptable salt thereof . 



3. The compound according to claim 2, wherein Rl is: 

15 . 

(1) -H, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra .C02Ra, -NCRaRb), or 

20 -C(=O)-(CH2)0-2-N(RaRb), 

(3) -Rk, 

(4) -(CH2)M-Rk, wherein: 

(i) the -(CH2)l-4- moiety is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, 
25 -O-Ci^ alkyl, -0-Ci^ haloalkyl, or -N(RaRb); and 

(ii) the -(CH2)l-4- moiety is optionally mono-substituted with -Rs 
or -N(Ra).(CH2)l-2-R^; wherein Rs is 

(a) phenyl which is optionally substituted with from 
1 to 3 substituents each of which is independently hsLlogen, 

30 "Ci^ alkyl, -Ci-4 alkyl-ORa -Ci-4 haloalkyl, -O-Ci-4 alkyl, 

or -O-Ci-4 haloalkyl; or 

(b) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
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substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci-4 alkyi, -Ci^ alkyl-ORa, -Cm 
haloalkyl, -O-Ci-4 alkyl, or -O-Ci-4 haloalkyl; or 

(c) a 5- or 6-membered saturated heterocyclic ring 
5 containing from 1 to 4 heteroatoms independently selected 

from N, O and S; wherein the saturated heterocyclic ring is 
optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -C1.4 alkyl-ORa, 
-Ci-4 haloalkyl, -O-C1-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, 
10 or-C02R^ 

(5) -C(=O)N(Ra)-(CH2)0-3-RK 

(6) -C(CH3)2N(Ra)C(=0)Rb, 

(7) -C(CH3)2N(Ra)C(=0)Rk or 

(8) -C(CH3)2N(Ra)C(=0)C(=0)NCRbRc); 

15 

or a pharmaceutically acceptable salt thereof. 

4. The compound according to claim 1, wherein 

20 Rk is C3.8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 

25 ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

30 (1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Ci-4 haloalkyl, 

(5) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 
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substituents each of which is independently -OH, -CN, 
-0-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra -C02Ra, 
-SRa -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH230-2N(RbRc),-SO2Ra, 
-N(Ra)S02Rb. -S02N(RaRb), or -N(Ra)-C(Rb)=0. 

(6) -0-01-4 haloalkyl 

(7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-e alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, 
-SRa -S(=0)Ra, -N(RaRb), -C(=O>(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc),-SO2Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(8) -N02, 

(9) oxo, 

(10) -C(=0)Ra 

(11) -C02Ra, 

(12) -SRa, 

(13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci.6 alkyl-N(RaRb), . 

(17) -N(Ra)C(=0)Rb. 

(18) -S02Ra, 

(18) -S02N(RaRb). 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -Ci-4 alkyl-Rm, 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm. 

(23) -(CH2)0-2-O-(CH2)0-2-R™. 

(24) -(CH2)0-2-S-(CH2)0-2-R°i. 

(25) -(CH2)0-2-C(=O)-(CH2)0-2-Rm, 

(26) -C(=O)-O-(CH2)0-2-Rm, 

(27) -C(=0)N(Ra)-Rni, or 

(28) -C(=O)-C(=0)N(RaRb); 
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or a phannaceutically acceptable salt thereof. 

5 . The compovmd according to claim 4, wherein 

5 

each Rm is independently C3.7 cycloalkyl; aryl selected from phenyl and naphthyl; a 
5- or 6-membered saturated heterocycUc ring containing from 1 to 4 hetetoatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, wherein 
LO any N is optionally oxidized to form an N-oxide; or a bicycUc heterocycle which is a 
benzene ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl defined in Rm is optionally substituted with 
from 1 to 4 substituents each of which is independently halogen, -C1-4 alkyl, 
15 -Ci-4 haloalkyl, -O-Cm a&yl, -0-Ci^ haloalkyl, -N(RaRb), phenyl, or 

-(CH2)l-2-phenyl; 

the saturated heterocyclic ring defined in Rm is optionally substituted 
witih fi»m 1 to 4 substituents each of which is independently -C1-4 alkyl 
optionally substituted with -0-Ci^ alkyl, -Ci^ haloalkyl, -0-CiA alkyl. 
20 -O-Ci-4 haloalkyl, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, 

-CC)2-phenyl, -C02-(CH2)l-2-phenyl, a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected 
from N, O and S, or a 5- or 6-membered heteroaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; and 
25 the heteroaromatic ring or the Wcyclic heterocycle defined in Rm is 

optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -Ci-4 alkyl, -CiA haloalkyl, -O-Ci^ alkyl, -O-Cm 
haloalkyl, 0x0, phenyl, or -(CH2)l.2-phenyl; 

30 or a phannaceutically acceptable salt thereof. 

6. The compound according to claim 4, wherein Rk is phenyl; a 5- 
or 6-membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected 
from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; a 5- or 6-membered 
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heteroaromatic ring containing 1 or 2 heteroatoms selected from 1 or 2 N atoms, 0 or 
1 O atoms, and 0 or 1 S atoms; or a bicyclic heterocycle which is a benzene ring fused 
to a 5- or 6-membered saturated heterocyclic ring containing 1 or 2 nitrogen atoms; 
wherein: 

5 the phenyl, the saturated heterocyclic ring, heteroaromatic ring, or 

bicyclic heterocycle is optionally substituted with firom 1 to 3 substituents each of 
which is independently 

(1) fluoro, 

(2) chloro, 
10 (3) bromo, 

(4) -OH 

(5) -CF3, 

(6) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -CN, -O-Ci-4 

15 alkyl, -0CF3,-N(RaRb),.C(=0)N(RaRb), or 

N(Ra>C(=0)-(CH2)a-2N(Rt>Rc), 

(7) -OCF3, 

(8) -0-Ci^alkyl 

(9) -C(=0)Ra, 
20 (10) -C02Ra, 

(11) -SRa • 

(12) -SRa, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

25 (15) -C(=0)-(CH2)l.2-N(RaRb), 

(16) -N(Ra)C(=0)Rb, or 

(17) -S02Ra; 

(b) the phenyl is optionally mono-substituted with 
(1) -(CH2)l.2-R°i.or 

30 (2) -(CH2)0-2-N(Ra)-(CH2)0u2-Rm; and 

(c) the saturated heterocyclic ring, heteroaromatic ring, or bicyclic 
heterocycle is optionally mono- or di-substituted with 

(1) 0x0 

(2) -(CH2)l-2-Ri°, 
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(3) -0-(CH2)l-2-R°*,or 

(4) -(CH2)0-l-C(=O)-(CH2)0-2-R°i; 

or a phaimaceutically acceptable salt thereof. 

7. The compound according to claim 6, wherein 



each Rm is independentiy cyclopropyl; phenyl; a 5- or 6-membered saturated 
heterocycUc ring selected from pytroUdinyl, imidazoUdinyl, pyrazoHdinyl. piperidinyl, 
10 piperazinyl. and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl optionally in the form of an N-oxide, imidazolyl, pyrrolyl, 
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl. oxadiazolyl, thiadiazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein 
the cyclopropyl is unsubstituted; 
j5 the phenyl is optionally substituted with from 1 to 3 substituents each 

of which is independentiy halogen, -Cm alkyl, -CF3. -0-Cl^ alkyl. -OCF3. 
or-N(RaRb); 

die saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy -Ci^ alkyl, -CF3, -O-Ci-4 alkyl, 
20 -OCF3, 0x0, phenyl, -(CH2)l.2-phenyl, -C(=0)-phenyl, -C02-phenyl, or 

-C02-CH2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, 
-OCF3. 0x0, phenyl, or -(CH2)l-2-phenyl; 



or a pharmaceutically acceptable salt tiiereof . 

8. The compound according to claim 1, wherein R2 is: 



30 (1) -Ci-6 alkyl, 

(2) -Ci-6 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb) 
is not attached to the carbon atom in the -Ci^ alkyl group tiiat is 

attached to tiie ring nitrogen, 

(3) -Ci-6 alkyl substituted with phenyl, wherein the phenyl is: 
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(a) optionally substituted with from 1 to 4 substituents each 
of which is independently halogen, -Ci-4 alkyl, -Ci-4 
haloalkyl, -0-Ci^ alkyl, -O-Ci-4 haloalkyl, or 
-Co-4alkyl-N(RaRb);and 
5 ' (b) optionally mono-substituted with -Ci-4 alkyl 

substituted with a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from 1 or 2 N . 
atoms, 0 or 1 O atoms, and 0 or 1 S atoms; 

wherein the heterocyclic ring is optionally substituted 
10 with from 1 to 3 substituents each of which is independently 

-Ci.6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms selected from 1 to 3 N 
atoms, 0 or 1 O atom, and 0 or 1 S atom; or 
(4) -Ci-6 alkyl optionally substituted with -OH and substituted with a 5- 

15 .or 6-membered saturated monocyclic heterocycle which contains from 

1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 4 substituents each of which is independently -Ci-6 alkyl, 
-O-Cl-6 alkyl, oxo, or phenyl; or 

20 (5) -Ci-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring 

which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms, 
0 or 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 
optionally substimted with from 1 to 4 substituents each of which is 
independently -Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

25 

or a pharmaceutically acceptable salt thereof . 

9. The compound according to claim 9, wherein R2 is methyl; or a 
pharmaceutically acceptable salt thereof. 

30 

10. The compound according to claim 1, wherein 
R3 is -H or -Ci-4 alkyl; or a pharmaceutically acceptable salt thereof. 

1 1. The compound according to claim 10, wherein R3 is -H or 
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methyl; or a pharmaceutically acceptable salt thereof. 

12. The compound according to claim 11, wherein r3 is -H; or a 
pharmaceutically acceptable salt thereof. 

5 

13. The compound according to claim 1, wherein R4 is Ci-4 alkyl 

substituted with an aryl, which is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -OH, -Ci-4 alkyl, -Ci-4 alkyl-ORa -Ci-4 
haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyi, -CN, -NO2, -N(RaRb), .C1-4 
10 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra, -C02Ra, -C1-4 alkyl-C02Ra 
-0C02Ra, -SRa, ^(=0)Ra ^02Ra, •N(Ra)S02Rb, -S02N(RaRb), 
-N(Ra)C(=0)Rb, .N(Ra)C02Rb, -Ci^ aIkyl-N(Ra)C02Rb, methylenedioxy attached 
to two adjacent ring carbon atonas, phenyl, -C1-4 alkyl-phenyi, -O-phenyl, or 
-(CH2)0.2-het; 

15 wherein het is a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, and het is optionally 
fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each 
of which is independently -Ci-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -0-Ci^ 
haloalkyl, or -C02Ra; 

20 

or a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R4 is 
-CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3 

25 substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, 
-Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-Ci^ fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra, 
-(CH2)0-2-CO2Ra, -(CH2)0-2-NCRa)CO2Rb, -NO2, -SRa -N(RaRb) or phenyl; and 

each Ra and Rb is independently is H or -C1-4 alkyl; 

30 

or a pharmaceutically acceptable salt thereof. 

15. The compound according to claim 14, wherein R4 is 
-CH2-phenyi, wherein the phenyl is optionally substituted with from 1 to 3 
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substituents, each of which is independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -Cl-4 
fluoroalkyl, -O-Ci-4 alkyl, -S02-Ci^ alkyl, -S-Ci-4 alkyl, -N(CH3)2, or 
fluoroalkyl; 

5 or a phannaceutically acceptable salt thereof. 

16. The compound according to claim 15, wherein R4 is 
p-fluorobenzyl or 2,3-dimethoxybenzyl; 

10. or a phannaceutically acceptable salt thereof . 

17. The compound according to claim 1, wherein: 

. Rlis-Rk; 
15 

Rk is phenyl which is 

(a) optionally substituted with from 1 to 3 substituents each of 
which is independently: 

(1) halogen, 

20 (2) -Ci-6 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -O-Ci-6 
alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra, 

25 -N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -Ci-6haloalkyl, 

(4) -O-Ci-6 haloalkyl, 

(5) .C(=:0)Ra 

(6) .C02Ra. 

30 (7) -C(=0)N(RaRb), or 

(8) -C(=0)-Ci.6alkyl-N(RaRb);and 

(b) optionally mono-substituted with 

(1) -Ci-4alkyl-Rm,or 

(2) -Co-4alkyl-N(Ra>Co-4alkyl-Rni; 
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wherein is aryl selected from phenyl and naphthyl; a 5- or 6-meinbered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; or a 5- or 6-memberBd heteraaromatic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S; wherein 

the aiyl defined in R^a is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -Ci-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, or-N(RaRb); 

the saturated heterocyclic ring defined in R^i is optionally substituted 
10 with from 1 to 3 substituents each of which is independently -Ci^ alkyl or 

0x0, and is additionally optionally mono-substituted with phenyl, 
-(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, -C02-(CH2)l-2-phenyl, or a 

5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; and 
15 the heteroaromatic ring defined in R™ is optionally substituted with 1 

or 2 substituents each of which is independently -C1-4 alkyl or 0x0; 

or apharmaceutically acceptable salt thereof. 

20 18. Hie compound according to claim 17, wherein 

r2 is methyl; 

R3is.H; 

R4is: 



25 



(1) -CH2-phenyl, wherein the phenyl is optionally substituted with 

from 1 to 3 substituents each of which is independently fluoro, 
bromo, chloro, -OH, -C1-4 alkyl, -Ci-4 fluoroalkyl, -0-Ci^ 
30 alkyl, -O-C1-4 fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra 

-(CH2)0-2-CO2Ra -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa 
-N(RaRb) or phenyl; or 

(2) a fused bicyclic carbocycle selected from 
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wherein Zl is -H or -OH; and 



5 each Ra and Rb is independently is H or -Ci-4alkyl; 
or a pharmaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein R4 is 
10 . 4-fluorobenzyl or 2,3-dimethoxybenzyl; 

or a pharmaceutically acceptable salt thereof . 

20. . The compound according to claim 1, which is a compound of 

15 Formula (D): 




wherein 
Qis: 

20 (1) methyl which is optionally substituted with lor 2 of -0-Ci-4alkyl» 

(2) phenyl which is optionally substituted with ficom 1 to 3 substituents 

each of which is independently -F, -CI, Br, -Ci^ alkyl, -CF3, -O-C1-4 
alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms, 
or phenyl, or 

25 (3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
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Tis: 



heteroatoms independently selected from N, O and S; wherein the 
saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -F, -CI, -Br, -Ci-4 alkyl, 

oxo, phenyl, or -C(=0)-phenyl; 



(1) -H. 

(2) -OH, 



(3) methyl or ethyl, optionally substituted with -OH or -0-Ci^ alkyl, 

10 . (4) -O-Ci-4 alkyl 

(5) -N(RaRb), 

(6) -N(Ra)-(CH2)2-OH, 

(7) ^NCRa).C02Rb 

(8) -N(Ra).C(=0)-(CH2)l.2-NCRaRb), 

15 (9) -Rs, 

(10) -(CH2)l-2-Rs, or 

(11) -(CH2)0-2-N(Ra).(CH2)0-3-RS; 



Rs is: 

20 (1) phenyl optionally substituted with from 1 to 4 substituents each 

of which is independently halogen, -Ci-4 alkyl, -Ci^ alkyl-ORa, -Ci-4 
haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or -N(RaRb); 

(2) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 3 heteroatoms independently selected from N, O and S; which is 

25 ' optionally substituted with from 1 to 4 substituents each of which is 

independently -Ci-4 alkyl, -C1-4 alkyl-ORa, -C1-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, 0x0, phenyl, or -CH2-phenyl; or 

(3) a 5- or 6-membeied heteroaromatic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S; which is optionally 

30 substituted with from 1 to 4 substituents each of which is independently -C1-4 

alkyl, -Ci^ alkyl-ORa -Ci^ haloalkyl, -O-C1-4 allgrl, .O-C1-4 haloalkyl, or 
0x0; 

R2is 
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(1) -Ci_4alkyl, 

(2) -Ci-4 alkyl substituted with -N(RaRb), with the proviso that -N(^^ 
is not attached to the carbon atom in the -Ci^ alkyl group that is 
attached to the ring nitrogen, or 

5 (3) -Ci-4 alkyl substituted with a 5- or 6-membered saturated monocycKc 

heterocycle which contains from 1 to 3 heteroatoms selected from 1 to 

3 N atonis, 0 or 1 O atoms, and 0 or 1 S atoms; wherein the saturated 

heterocycle is optionally substituted with from 1 to 4 substituents each 
of which is mdependently a -Ci-4 alkyl; 

10 

R3is-Hor-Ci^alkyl; 

R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -Ci-4 alkyl, 
15 -Ci-4 fluoroalkyl, -O-Cm alkyl, -O-C1-4 fluoroalkyl, -(CH2)i.2-N(RaRb), -S02Ra, 
-(CH2)0-2-CO2Ra -(CH2)0.2-N(Ra)CO2Rb .NO2, -SRa .N(RaRb) or phenyl; 

each Ra and Rb is independently -H or -Ci^ alkyl; and 

20 s is an integer equal to zero, 1, or 2; 

OT a pharmaceutically acceptable salt thereof. 

21. The compound according to claim 20, wherein 

25 

Q is phenyl; 



(1) -H, 
30 (2) -N(RaRb), 

(3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S; which is 
optionally substituted with 1 or 2 substituents each of which is 
independently -Ci^ alkyl or -C(=0)Ra or 
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(4) -N(R3^)-(CH2)l-2-heteroaromatic, wherein the heteroaromatic is a 5- or 
6-xnembered ring containing 1 or 2 N atoms; 

r2 is methyl; 

5 

R3 is -H; and 

r4 is -CH2-phenyl, wherein the phenyl is optionally substituted with 1 or 2 
substituents each of which is independentty -F. -CI, -Br, -Ci^ alkyl, -CF3, -O-C1-4 
10 alkyl, -SO2CH3, -SCH3, -N(CH3)2 or -OCF3; 

each Ra and Rb is independently -H, methyl or ethyl; and 

s is an integer equal to zero or 1; 

15 

or a pharmaceutically acceptable salt thereof. 

22. The compound according to claim 1, wherein 

20 Rl is -Rk; 

Rk is (i) a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is a benzene 
ring ftised to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
25 oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(1) -Ci-4 alkyl, which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, 
30 -O-Cm alkyl, -0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, 

-SRa -S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra>C(=OHCH2)0-2N(RbRC), -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra).C(Rb)=0. 

(2) -OH. 
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(3) -C(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)N(RaRb), 

(6) -C(=0)-Ci^ alkyl-N(RaRb), 

5 (7) -SRa 

(8) -S(=0)Ra 

(9) -S02Ra, 

(10) -N(RaRb), 

(11) -Rm, 

10 (12) -Ci-4 alkyl-Rn», wherein the alkyl is optionally substituted with 

from 1 to 4 substituents each of which is independently 
halogen, -OH, -CN. -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
-0-Cm haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)C02R''. -S02Ra, 
15 -N(Ra)S02Rb,-S02N(RaRb),or-N(Ra)-C(Rb)=0, 

(13) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(14) -Qm alkyl-O-Co^ alkyl-Rm, 

(15) -Co^ alkyl-S-Co-4 alkyl-Rm, 

(16) -Co-4al]cyl-C(=0)-Co-4alkyl-R°^. 
20 (17) -C(=O)-O-C0^ alkyl-Rm or 

(18) -C(=0)N(Ra)-Co-4 alkyl-Rm; 

wherein each Rm is independently -C3-6 cycloalkyl; aryl selected from phenyl and 
naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
25 heteroatoms independently selected from N, O and S; or a 5- or 6-membered 

heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N, O and S , wherein any N is optionally oxidized to form an N-pxide; wherein 

the aryl is optionally substituted with from. 1 to 3 substituents each of 
which is independently halogen, -Cm alkyl, -CF3, -O-Ci^ alkyl, -OCF3, or 

30 -N(RaRb); 

the saturated heterocyclic ling is optionally substituted with from 1 to 3 
substituents each of which is independently -C I-4 alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-pbenyl, 
-C(=0)-phenyl. -C02-phenyl, or -C02-(GH2)l-2-phenyl; and 
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5 



the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently halogen, -Ci-4 alkyl, or oxo; 

or a phacmaceutically acceptable salt thereof. 

23. The compound according to claim 22, wherein 



Rl 



is: 



S' 




N II ^N- 






8 




R8 is: 

(1) -H, 

15 (2) -Ci^ alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -0-Ci_4 
alkyl,.-OCF3, -C(=0)Ra, -C02R^ -SRa -N(RaRb), or 
-C(=0)N(RaRb), 
(3) -C(=0)Ra, 
20 (4) -C02Ra, 

(5) -C(=0)N(RaRb), 
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(6) -C(=0>(CH2)l-2-N(RaRb), 

(7) -S02Ra 

(8) -(CH2)l-2-R°». 

(9) -(CH2)0-2-C(=O)-(CH2)0-2-R°i. 
5 . (10) -C(=O)-O-(CH2)0-2-R^, or 

(11) -C(=O)N(Ra)-(CH2)0-2-R"a; 

RlO is -H, -OH, -Cm alkyl. -0-Cm alkyl, -N(RaRb), or -0-(CH2)l-2-R™ ; 
10 Rl2is 

(1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra. -C02Ra, -SRa, -N(RaRb), or 

15 -C(=0)N(RaRb), 
. (3) -C(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)-(CH2)l-2-N(RaRb),or 

(6) -S02Ra; 



20 



R2 is methyl; 



r3 is -Hot methyl; 

25 R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with firom 1 to 3 
substituents each of \yhich is independently fluoro, biomo, chloro, -OH, -Ci-4 alkyl, 
-CiA fluoroalkyl, -O-Ci^ alkyl, -0-Ci^ fluoroalkyl, -(CH2)l-2-N(RaRb), -SO^Ra, 
-(CH2)0-2-CO2Ra, -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa -N(RaRb) or phenyl; and 

30 each Ra and Rb is independently -H or -Ci-4 alkyl; 

or a phannaceutically acceptable salt thereof. 

24. The compound according to claim 1 , which is a compound of 
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Fonnula (III): 




(HI); 

wherein R2 is: 

(1) -Ci-6 alkyl, 

5 (2) "Ci-6 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb) 

is not attached to the carbon atom in the -Ci.6 alkyl group that is 
attached to the ring nitrogen, 

(3) -Cl-6 alkyl substituted with phenyl which is: 

(a) optionally substituted with from 1 to 4 

jQ substituents each of which is independently halogen, -Ci-4 

alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyi, or 
-CO-6 alkyl-N(RaRb); and 

(b) optionally mono-substituted with -Ci-4 alkyl 
substituted with a 5- or 6-membered saturated heterocyclic ring • 

j3 containing from 1 to 3 heteroatoms selected from 1 or 2 N 

atoms, 0 or 1 O atoms, and 0 or 1 S atoms; 

wherein the heterocyclic ring is optionally substituted 
with from 1 to 3 substituents each of which is independently 
-Ci.6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring 

20 containing ftom 1 to 3 heteroatoms selected ftom 1 to 3 N 

atoms, 0 or 1 O atom, and 0 or 1 S atom; 

(4) -Cl-6 alkyl optionally substituted with -OH and substituted with a 5- 
or 6-membered saturated monocyclic heterocycle which contains from 
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 0 atoms, and 0 

25 or 1 S atoms; wherein the heterocycle is optionally substituted with 

from 1 to 4 substituents each of which is independently -Cl-6 alkyl, 
-O-Ci-6 alkyl, oxo, or phenyl; or 

(5) -Cl-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring 
which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms. 
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0 or 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 
optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

5 or a pharmaceutically acceptable salt thereof . 

25. The compound'according to claim 24, wherein 

R2 is: 

10 (1) -Ci^ alkyl, 

(2) -(CH2)l-3-N(RaRb), 

(3) -(CH2)l-3-phenyl, wherein the phenyl is: 

(a) optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, chloro, 

15 bromo,-Ci-4 alkyl, -CF3,-0-Cm alkyl, -O-CF3, or 

-(CH2)l.3-N(RaRb); and 

(b) optionally mono-substituted with 

-(CH2) 1 -3-saturated heterocycle which is a 5- or 6-membered 
saturated heterocyclic ring containing from 1 to 3 heteroatoms 
20 selected from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S 

atoms, wherein the heterocyclic ring is optionally substituted 
with from 1 to 3 substituents each of which is independenfly 
-C 1-4 alkyl or pyridyl; 

(4) -(CH2) 1-3-saturated heterocycle, wherein the -(CH2) 1-3- moiety is 

25 optionally substituted with an -OH and the saturated heterocycle is a 5- 

or 6-membered saturated monocyclic heterocycle which contains from 

1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 3 substituents each of which is independently a -C1-4 alkyl; 

30 or 

(5) -(CH2)i-3-pyridyi; 

R3is-Hormediyl; 
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r4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -Ci-4 alkyl, 
-Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, -(CH2)l-2-N(RaRb), .S02Ra, 
-(CH2)0-2-CO2Ra, -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and 

5 

each Ra and Rb is independently -H or -C1-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 
10 26. The compound according to claim 1, wherein 

Rl is -C(=0)1SIH-(CH2)1.2-R^ ; and 

Rk is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
15 heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered 

heteroaromatic ring containing from 1 to 3 heteroatoms independendy selected ftom 
N,OandS; 

or a pharmaceutically acceptable salt thereof. 

29 

27. The compound according to claim 26, wherein 

r2 is methyl; 

25 R3 is -H or methyl; 

r4 is -CH2-phenyl, wherein the phenyl is optionally substituted with ftom 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -Ci-4 alkyl, 
-Ci-4 fluoroalkyl, .O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra 
30 -(CH2)0-2-CO2Ra .(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and 

each Ra and Rb is independendy -H or -Ci^ alkyl; 

or a phannaceutically acceptable salt thereof. 
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28. A compound according to claim 1, which is a compound 
selected from the group consisting of 

5 N-(2-ethoxybmzyl)-5-hydroxy-l-methyl-2-(4-methyIphenyl)-6-oxo-l,6- 
dihydropyrimidine-4-carboxamide; 

N-(2,3-dimethoxybenzyl)-5-hydroxy-l-methyI-2-(4-methylphenyl)-^-oxo-l,6- 
dihydropyrimidine-4-carboxamide; 

10 

N-(2,3-dimethoxybenzyl)-2- { 4-[(dimethylamino)methyl]phenyl }-5-hydroxy-l- 
methyl-6~oxo-l,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-2-{4-[(dimethylamino)methyl]phenyl}-5-hydroxy-l-methyl-6- 
15 oxo-l,6-dihydropyrimidine-4-carboxamide; 

N-(2,3-dimethoxybenzyl)-5-hydroxy-l-methyl-^-oxo-2-[4-(pyir^ 
ylmethyI)phenyl]-l,6KJihydropyiimidine-4-caiboxaniide; 

20 N-(4-fluorobenzyl)-5-hydroxy-l-mediyl-6-oxo-2-[4-(pyrrolidin-l-yhnethyl^^ . 
1 ,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6K)xo-2-[4-(piperidin-l-ylmethyl^^ 
1 ,6-dihydropyrimidine-4-carboxainide; 

25 

N-(23-dimethoxybenzyl)-5-hydroxy-l-methyl"2-[4-(moipholin-4-ylmethyl)phenyl^ 
0X0-1 ,6-dihydropyrimidine-4-carboxamide; 

N<4-fluoroben2yl)-5-hydroxy-l-methyl-2-[4-(moiphoUn-4-ylmethyl)phenyl] 
30 l,6-dihydropyrinudjne-4-carboxamide; 

N-(4-fluorobenzyI)-5-hydroxy-l-methyl-2-{4-[(4-methylpiperazin-l- 
yl)methyl]phenyl } -6-oxo-l ,6-dihydropyrimidine-4-carboxarQide; 
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2-{4-[(diethylaimno)methyl]phenyl}-N-(2,3-dimethoxybenzyl>5-hydroxy-l-m^ 
6k)xo-1 ,6-4ihydropyriiijidine-4-carboxamide; 

2-{4-[(diethylamino)methyl]phenyl}-N-(4-fluorobenzyl)-5-hydroxy-l-niethyl-^ 
5 l,6-dihydropyiiniidine-4-carboxaimde; 

2-[(dimethylaimno)(phenyl)methyl]-N-(4-fluorobenzyl)-5-hydroxy4-m^ 
1 ,6-dihy<iK>pyriii>idine-4-carboxaniide; 

10 N-(4-fluorobenzyl)-2-[(4-formylpipera2in-l-yI)(phenyl)methyl]-5-hydroxy-l-meth^^ 
6-oxo-l ,6-dihydropyriinidine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-{phenyl[(pyridin-3- 
ylmethyl)aimno]methyl}-l,6-dihydiopyimiidine-4-carboxaim^^ 

15 

2-benzyl-l-[2<dimethylamino)ethyl]-N-<4-fluorobenzyl)-5-hydroxy-6-o 
dihydiopyriimdine-4-carboxaniide; 

1- [2Kdimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2K2-methylphen^^ 
20 l,6-^lihydropyiiimdine-4-carboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylphenyl)-6-oxo-l,6- 
dihydropyiiinidine-4-carboxanude; 

25 2-benzyl-N<2,3-dimethoxybenzyl)-l-[2Kdime%laimno)elhyl]-5-hydroxy-^^ 
dihydropyriinidine-4-caiboxaimde; 

2- {4-[(4-ethylpiperazin4-yl)melhyl]phenyl}-NK4-fluoTobemyl)-5-hydroxy-l-meth^^^ 
6-oxo-l,6-<Mhydropyrimidine-4-caiboxaniide; 

30 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-{4-[(2-pyridin-3-ylpiperidin-l- 
yl)methyl]phenyl}-l,6-dihydropyrimidine-4-carboxaimde; 

NK4-fluorobeiizyl)-5-hydroxy-l-methyl-^xo-l,6-^hydropyriinidine-4- 
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carboxamide; 

N-(23-dimethoxybenzyl)-5-hydroxy-l-methyl-6-oxp-l ,6-ciihydro 
carboxamide; 

N-[4-fluoro-2-(trifluorome%l)benzyl]-5-hydroxy-l-methyl-6-^^ 
dihydropyriinidine-4-carboxanude; 

N-(3-cMoro-4-methylben2yl>5-hydroxy-l-methyl-6-oxo-l,6^ 
10 carboxaimde; 

5-hydroxy-N-[(lR;2S)-2-hydroxy-2,3-dihydrO"lH-in^^^^ 
me%lpiperazin-l-yl)methyl]phenyl}-6-oxo-l,6-dihydropyriim 

15 N-(4-fluorobenzyl)-5-hydroxy'2-(4-{ [(2R)-2-(methoxymethyO^^ 
yl]methyl )phenyl)-l-methyl-6-oxo-l,6-dihydropyriniidme-^ 

N-(4-fluoiobenzyl)-5-hydioxy-2-(4-{ [(2S)-2-(methoxymethyl)pyrroUdm-l- 
yl]methyl}phenyl)-l-methyl-^-oxo-l,6-dihydropyriim 

20 

N-(4-fluorobenzyl)-2-(4-{ [(4-fluorobenzyl)anuno]methyl}phenyl)-5-hydroxy-l- 
methyl-6-oxo-l ,6-dihydropyriiiiidine-4-carboxamide; 

2-benzyl-N<4-fluoroben2yl)-5-hydroxy-l-(2-moipholin-4-ylethyl)-6^ 
25 dihydropyriinidine-4-carboxamide; 

1- [2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l,^ 
dihydropyriinidine-4-carboxaimde; 

30 ^ N-(4-fluoroben2yl)-5-hydroxy-6-oxo-l-(pyridin-3-ylm^ 
4-carboxan}ide; 

2- beiizyl-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l-(2-pyrrobdin-l-ylethy^ 
dihycfropyriinidine-4-carboxamide; 
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2-benzyl-N-(4-fluorobenzyl>5-hyctoxy-6-oxo-l-(2-piperidin-l-ylethy^ 
dihydropyrimidine-4-carboxaniide; 

5 2Kl-benzylpiperidin-2-yl)-N<4-fluorobenzyl)-5-hydroxy-^ 
dihydropyriinidine-4-carboxaiiiide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(l-methylpip 
dihydropyriinidine-4-carboxaiiiide; 

10 

2-(l-benzylpiperidin-3-yl>N-(4-fluorobenzyl)-5-hydroxy-l-^^ 
dihydropyiiimdine-4-carboxAimde; 

l.{3-[(dimethylainino)me1iiyl]benzyl}-N-(4-fluorobenzy^ 
15 dihydropyriiiiidine-4-carboxaimde; 

NK23-dimethoxybenzyl>l-[2-(dimethylainino)eA^^^ 
dihydropyriimdine'4-carboxamide; 

20 NK23-dimethoxybenzyl)-5-hydroxy-6-oxo-l-(pyridin-3-ylme%^ 
dihydropyriniidine-4-caiboxainide; 

N4-(4-fluorobenzyl)-5-hydroxy-l-methyl-N2-(2-morphoHn-4-yle%^ 
dihydiopyrimidine-2,4-dicarboxanude; 

25 

NK4-fluorobenzyl)-5-hydroxy-6-oxo-l-[3Kpyn'olidin-l-ylmethyl)te 
dihydropyrinudine-4-carboxaniide; 

N-(4-fluorobenzyl)-5-hydroxy-l-[3KmorphoUn-4-ylmethyl)benzyl]-^^ 
30 dihydropyriinidine-4-carboxanude; 

N-(4-fluorobenzyl>5-hydroxy-l-{3-[(4-me%lpiperazin-l-yl^^^ 
1 ,6-dihydropyriinidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l"{3-[(4-pyridin-2-ylpipera2dn-l- 
yl)methyl]benzyl } -1 ,6-dihydropyrimidine-4-carboxami(ie; 

N-(4-fluorobenzyl)-5-hydroxy-l-[2-(moipholin-4-ylmethyl)benzyl]-6-^^ 
5 (lihydropyriiiudine-4-carboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l-{2-[(4-pyridin-2-ylpipera2dn-l- 
yl)methyl]beiizyl } - 1 ,6-dihydropyriinidine-4-carboxara 

10 N-(4-fluorobenzyl)-5-hy<iroxy-l-methyl-6-oxo-2-pyrrolidin-2-yI-l,6- 
dihydropyriinidine-4-carboxamide; 

N4-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-N2-(pyridin-2-yhnethyl)-l,6- 
dihydropyrimidine-2,4-dicarboxainide; 

. 15 ■■ .. 

N-(4-fluorobenzyl)-5-hydroxy-l-(2-hydroxy-3-mo][phoUn-4-ylpro^ 
dihydropyiiimdine-4-carboxainide; 

N-(4-fluorobeMyl)-5-hydroxy-l-[4-(morpholin-4-ylme&^^ ,6- 
20 dihydropyrinridine-4-carboxainide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(2-morphoUn-4-ylethyl)-6K>xcHl,^ 
dihydropyriimdine-4-carboxaiidde; 

25 2-(2,2-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-l-^^ 
dihydropyiiinidine-4-carboxainide; 

2-(23-dihydro-lH-indol-2-yl).N-(4-fluorobenzyl>5-hydroxy 
dihydropyriimdine-4-carboxamide; 

30 

2-[2-(4-benzoylpipera2in-l-yl)ethyl]-N-(4-fluorobeiizyl)-5-hydroxy-l^ 
1 ,6-dihydropyriiiiidine-4-carboxamide; 

2-[l-(NJN-dime%lglycyl)piperidin-2-yl].NK4-fluorobenzyl)-5-hyd^^ 
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0X0-1 ,6-dihydropyriinidine-4-carboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy-l-me%l-2-(l-methyl-23-dihydro-lH-in^^ 
0X0- 1 ,6-dihydropyriimdine-4-carboxaniide; 

5 

N-(4-fluorobeiizyl)-5-hydroxy-l-methyl-6-oxo-2-(l,23,4-tetrah 
l,6-dihydropyrimidine-4-carboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy- l-methyl-2-(l-methyl"l ^3,4-tetrahyd^ 
10 6-oxo- 1 ,6-dihydropyrimidine-4-carboxamide; 

tert-butyl (2S,4R)-4-(benzyloxy)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5-hydroxy- 

1- methyl-6K>xo-l,6-dihydropyiiiaidiii-2-yl)pyrroUdine-l^ 

15 tert-butyl (2S,4R)-2-(4-{ [(4-fluoroben2yl)amino]carbonyl}-5-'hydroxy-l-methyl-6- 
oxo-l,6-dihydropyrimidin-2-yl)-4-hydroxypyiroUdine-l-carboxyl^^ 

2- [(2S,4RH-(ben2yloxy)pyrroUdin-2-yl]-N-(4-fluorobenzy^^^^ 
oxo-1 ,6-dihydropyriniidine-4-carboxamide; 

20 

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-hydroxypyrroUdin-2-yl]-l-met^^ 
1 ,6-dihydropyrimidine-4-caiboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-hydroxy-l-methylpyrToUdin-2-^^^ 
25 inethyl-6-oxa-l ,6-dihydropyrinudine'4-carboxamide; 

2-[(2S,4R)-4-(benzyloxy)- l-methyIpycrolidin-2-yl]-N-(4-fluoroben2yl)-5-hydroxy- 1- 
methyl-6K)X0-l ,6-dihydropyrinudine-4-carboxaimde; 

30 2-[(2S,4R)-l-beiizoyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-^^ 
methyl-6-oxo-l ,6-dihydropyriinidine-4-carboxa]mde; 

2-[l-(N,N-dimethylglycyl)-2,3-dihydro-lH-indoI-2-yl]-N-(4-fluorobenzyl)-5-h^ 
l-methyl-6-oxo-l,6-dihydxopyrii3)idine-4-carboxaimde; 
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2-(l-benzoyl-23-dihydro-lH-mdol-2-yl)-N-(4-fluorobenzyl)-5-hydro 
oxo-l,6-dihydropyrimidine-4-carboxaniide; 

5 NK4-fluorobeiizyl)-5-hydroxy-l-methyl-6K)xo-2-[l-(pyridin^ 
dihydro-lH-indol-2-yl]-l,6-dihydropy±mdine-4-carboxa^ 

- tert-butyl 3-(4-{[(4-fluorobenzyl)ainino]carbonyl}-5-hydroxy-l-methyl-6-ox^ 
dihydropyriniidin-2-yl)-4-methylpiperazine-l-carboxylate; 

10 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylmorph 
dihydropyriinidine-4-carboxamide; 

(+)-N-(4-fluoroben2yl)-5-hydroxy-l-methyl-2-(4-methylmorphoU^ ,6- 
15 dihydropyriinidine-4-carboxaiiiide 

(-)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methyto 
dihydropyriinidiner4-caiboxaimde 

20 2-(l-ethyl-23-<fihydro-lH4ndol-2-yl)-N-(4-fl^^ 
1 ,6-dihydxopyriiiudine-4-carboxaniide; 

2-(l-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5-hydioxy-l-methyI-6-oxo-l,^ 
dihydropyriinidine-4-carboxamide; 

25 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridin-2-ylcarbonyl^ 
2-yl]-l,6-dihydropyrimidine-4-caiboxaiiiide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-<2-methyl-l,23,4-tetr^^^ 
30 yl)-6-oxo-l,6-dihydropyriniidine-4-carboxamide; 

2<l-benzoylpyra)lidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-m^ .6- 
dihydropyiiinidine-4-carboxainide; 
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N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(p)ddin-2-ylcarbonyl)pyrroUdin- 
2-yl]-l,6-dihydropyrimidine-4-carboxaniide; 

NK4-fluorobenzyl)-5-hydioxy-l-methyl-2Kl-methylpyiioUdm-2-yl)-6-oxo^ 
5 dihydropyrimidine-4-carboxamide; 

2-[(2S,4R)^(benzyloxy)-l-(pyridin-2-ylcarbonyl)pym>Udm-2-yl]-N-(4- 
fluorobenzyl)-5-hydroxy-l-ineth)d-^xo-l,6-(Hhy(iropyriniidine-^ 

10 2-[lKdimethylaimno)-2-phenylethyl]-N-(4-floorobenzyI)-5-hydroxy-l-methyl-6-^x^ 
l,6-dihydropyriimdine-4-carboxainide; 

2-[(2S,4R)4-benzoyl-4-hydroxypyrroli(fin-2-yl]-N<4-fluorobenzyl)-5-hydro 
methyl-6-oxo-l ,6-dihydropyriinidine-4-carboxamide; 

15 

N-(4-fluorobenzyl)-5-hydroxy-2<l-isobutyl-23-<iihydio-lH-indol-2-yl)-l-m^ 
0X0-1 ,6-dihydiopyrin)idine-4-carboxamide; 

N<4-fluorobenzyl>5-hydroxy-2-(14sopropyl-2,3-dmydro-lH-indol-2-yl>l-methyU 
20 oxo-l,6Hiihydtopyrimidine-4-carboxamide; 

241-(NJ^-dimethylglycyl)pyrroUdin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-I-methyl-6- 
oxo-1 ,6-dihydropyriinidine-4-carboxairdde; 

25 2-{l-[(6-bromopyri<an-2-yl)carbonyl]pyiToUdin-2-yl}-N-(4-fluorobenzyl)-5-h^ 

1- methyl-6-oxo-l,6-dihydropyriinidine-4-carboxainide; 

N-(4-fluoiobenzyl>5-hydroxy-l-methyl-2-(l-me%lpipera2dn-2-yl)-6-oxo-l,6- 
dihydropyriinidine-4-carboxainide; 

30 

2- (l-benzoyl-4-methylpiperazin-2-yl>N-(4-fluorobenzyl)-5-hydroxy-l-inethyl-6-^^^ 
l,6-dihydropyiiniidine-4-carboxainide; 

NK4-fluorobenzyl)-5-hydroxy-l-me%l-6-oxo-2-[l-(pyridin-2-ylcarbonyl)-l,2,3,4- 
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tetrahydtoqmnolin-2-yl]-l,6-dihydropyriim 

2-(l-acetylpyn:oUdin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-^^ ,6- 
dihydiopyrinudine-4-carboxarnide; 

5 

2-[l-(cyclopropylcarbonyl)pyiTolidin-2-yl]-N-(4-flucffoben^ 
oxo-l,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluoroben2yl)-5-hydroxy-l-methyl-2-[l-(methylsulfon^ 
10 l,6-ciihydropyrimidiiie-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-[(4-methylmorpholin-3- 
yl)carbonyl]pyrrolidin-2-yl } -6-oxo-l ,6-dihydropyriraidine-4-caiboxaimde; 

15 2Kl,4-dimethylpipei^n-2-yl)-N-(4-fluoroben2yl)-5-hy^^ 
dihydropyrimidine-4-carboxainide; 

N-(4-fluorobeiizyl>5-hydroxy-l-methyl-^K)xo-2-[l-(pyri^^ 
2-yl]-l,6-dihydiopyrirnidine-4H;aiboxaiiiide; 

20 

2-[(2S,4R)-l-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N<4-fluon)benzyl>5-^^ 
methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluoroben2yl)-5-hydroxy-2-(l-isonicotinoylpyiTolidin-2-yl)-l-met^^^ 
25 dihydropyriimdine-4-carboxaimde; 

2-{l-[(ethylainino)carbonyl]pyrrolidin-2-yl}-N-(4^^ 
6-0X0-1 ,6-dihydropyriinidine-4-caiboxarDide; . 

30 N-(4-fluorobenzyl)-5-hydroxy"l-methyl-2-{l-[(l-methyl-lH-imid^ 

yl)carbonyl]pyirolidin-2-yl }-6-oxo-l ,6-dihydropyriniidine-4-carboxainide; 

2-[(2S,4R)-l-acetyl-4-hydroxypyiTolidin-2-yl]-N-(4-fluoroben2yl)-5-hy^^ 
methyl-6-oxo-l,6-dihydropyrimidine-4-carboxainide; 
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2-[l-(aiiilinocarbonyl)pyrroUdin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo- 
1 ,6-dihydropyrimidine-4-carboxaiiiide; 

5 2-(4-ethyl-l-methylpipera2dn-2-yl)-N-(4-fluoroben2yl>5-hydrox 
1 ,6-dihydropyiiiiiidine-4-carboxaniide; 

N-(4-fluorobenzyl)-5-hydioxy-l-inethyl-2-{ l-[(l-oxidopyridin-2- 
yl)caibdnyl]pyiroUdm-2-yl}-6-oxo-l,6-dihy<fropyriinidin©-4-carboxa^ 

10 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyrazin-2-ylcarbonyl)pyrrond^^ 
2-yl]-l,6-dihy(fropyrimidme-4-carboxainide; 

2-[(4R)-3-acetyl-13-tWazoUdin4-yl]-N-(4-fluoiobenzyl)-5-hydroxy-l-methyl-6-oxo- 
15 l,6-dihydropyrimidine-4-carboxamide; 

N<4-auoiobenzyl>5-hydroxy-l-inethyl-2-[l-methyl-4-(methylsulfonyl^ 
yl]-6-oxo-l,6-dihydropytimidine-4-caiboxainide; 

20 N<4-fluorobenzyl)-5-hy(iroxy-l-methyl-2<4-methyllMomoiphoUn-3-yl)-^ 
dihydropyiimidine-4-carboxamide; 

N-[4-fluoro-2-(methylsulfonyl)ben2yl]-5-hydroxy-l-methyl-6-oxo-2-[l-(pyrazin-2- 
ylcarbonyl)pyiToUdin-2-yl]4,6-dihydropyriimdine-4-carboxainide; 

25 

2-(l-acetylpyiToUdin-2-yl)-N-[4-fluoro-2-(inethylsulfonyl)benzyl]-5-hydro 
n]clliyl-6-oxo-l,6-dihydropyriniidine-4-caiboxamide; 

2K3-acetyl-13-thiazolidin-2-yl>NK4-flut)robenzyl)-5-hydioxy4-methyI-^^ 
30 dihydropyrimidine-4-carboxamide; 

2-[l<acetylamino)-l-methylethyl]-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo- 
1 ,6-dihydropyriinidine-4-carboxaimde; 
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2-(l-acetylpyiToUdin-2-yl>N-(2-ethoxybenzyl)-5-hydroxy-l-m^ 
dihydropyrimidine-4-carboxamide; 

2-(4-acetyl-l-methylpiperazin-2-yl)-N-(4-fluoroben2yl)-5-hydroxy-l-m^ 
5 l,6-dihydropyriinidine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hyckoxy-l-methyl-2-[l-me^^ 
ylcarbonyl)piperazin-2-yl]-6K)xo-l,6-dihydropyriii3idine-4-^ 

10 2-(l-acetylpyn'oUdin-2-yl)-5-hydroxy-l-methyl-N42-(methylt^ 
dihydropyrinudine-4-caiboxainide; 

N-(4-fluorobenzyl)-5-hydroxy-2-{14(lH-imidazol-5-ylcarbonyl)amino]-l- 
methylethyl}-l-methyl-6-oxo-l,6-^hydropyrimidine-4 

15 

2-[l-ben2oyl-4-(pyrazin-2-ylcarbonyl)piperazin-2-yl]-N-(4-fl^^ 

1- methyl-6-oxo-l,6-dihydropyrimidine-4-carboxamide; 

2- (4-benzoyl-l-methylpiperazin-2-yl>N-(4-fluorobe^ 
20 l,6-^hydropyriimdine-4-carboxainide; 

2-[4-(benzyloxy)-l-(pyrazm-2-ylcarbonyl)pyrroUdin-2-yl]~N-^ 
hydroxy- lrmethyl-6-oxo-l ,6-dihydropyiiinidine-4-carboxa^ 

25 2Kl-acetylpyn:oUdin-2-yl)-N-(23Haimethoxybenzyl)-5-hy^^ 
dihydropyriimdine-4-carboxamide; 

2.(l.acetylpyrroHdin-2-yl)-5-hydn)xy-N-(2-methoxyben2yO 
dihydropyrimidine-4-carboxamide; 

30 

Nl-[l<4-{t(4-fluorobenzyl)aimno]carbonyl}-5-hydroxy-l-m^ 
dihydiopyrimidin-2-yl>l-methylethyi]-N2,N2-tf 

2Kl-acetylpyrroKdin-2-yl>N-[2-(dimethylamino)be^^^ 
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1 ,6-dihydropyriniidine-4-carboxaniide; 

2-[(2S)-l-acetylpynolidin-2-yl]-N<4-fluorobenzyl)-5-hydroxy4-me%^ 
dihydropyrimidine-4-carboxaiiude; 

5 

N-(4-fluoroben27l)-5-hydroxy-2-[4-hydToxy-l-(pyi^n-2-^^^ 

1- methyl-6-oxo-l,6-dihydropyrinudine-4-carboxainide 

N.[l-(4-{[(4-fluorobeii2yl)anuno]carbonyl}-5-hydroxy-l-methyl^ 
10 dihydiopyrimidin-2-yl)-l-methylethyl]iimdazo[2a-^^ 

2- [(2S ,4S)-1 -acetyl-4-fluoropyn:ohdin-2-yl]-N-(4-fluorobenzyl)-5-hy&^ 
6-oxo-l ,6-dihydropyrinudine-4-carboxaniide; 

15 N-(4-fluorobenzyl)-5-hydroxy4-methyl-2-{l-methyl-4^ 

yl)carbonyl]piperazin-2-yl}-6-oxo-l,6-dihydropyrimidine-4^ 

N-(4-fluo^obenzyl)-5-hydroxy-^methy^2-(^methyl-^ 
2-yl)carbonyl]ainino }ethyl)-6-oxo-l ,6-<iihydropyriim 

20 

Ni-{ l-[4-({ [4-fluoro-2-(methylsulfonyl)ben2yl]aiiiino}carbonyl)-5-hydroxy-l^ 
methyl-6-oxo-l ,6-dihydropyrimidin-2-yl]-l-methylethyl }"N2 J>12- 
dimethylethanediamide; 

25 2-(4-acetyl-l,2-dimethylpipei^n-2-yl)-N-(4-fluorobenzyl)-5-hy 
0X0-1 ,6-dihydropyriimdine-4-carboxaimde; 

N-(4-nuorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyriimdin-4- 
ylcaibonyl)pym>lidin-2-yl]-l,6-dihydropyriimdine-^^ 

30 

N-(4-fluorobenzyl>5-hydroxy4-methyl-6-oxo-2-[l-(pyriimdin-5- 
ylcarbonyl)pyirolidin-2-yl]-l,6-dihydropyiiinidine^^ 

N<4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-methyl-l-[(lH-pyrazol-^ 
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ylcarbonyl)aimno]ethyl}-6-ox<>l,6Hlihydropyrinudine-4-ca^^ 

2-[(2R,4R)-l-acetyl-4-methoxypyrroUdin-2-yl]-N-(4-£luorobeD^ 
methyl-6-oxo-l,6-dihydropyrinudine-4-carboxaim 

5 "■ 

2-{ l-[(dimethylamino)(oxo)acetyl]pyrroHdin-2-yl }-N-(4-fluoiobenzyl)-^ 
methyl-^-<)xo-l,6H3Uiydropyrinaidine-4-caibox^ 

N-{ l-[4-({ [4-fluoro-2-(inethylsulfonyl)benzyl]ainino }carbonyl)-5-hy(lroxy-l-methyl- 
10 6-oxo-l,6-dihydropyriinidin-2-yl]-l-methylethyl}i^ 
carboxamide; 

2-[(2R,4R)-l-benzoyl-4-methoxypyiTolidin-2-yl]-N-(4-fluorobenzy 
methyl-6-oxo-l,6-dihydropyriimdine-4-carboxamide; 

15 

N-<4-fluon)benzyl)-5-hydroxy-2-[4-(isopiopylsulfonyl)-l-meth^ . 
methyl-^-oxo-l,6-^ydropyriinidine-4K;arboxamide; 

2-[l,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-(4-^ 
20 methyl-6-oxo-l,6-dihydropyriimdine-4-carboxainide; 

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-methoxy-l-methyIpyrro^^ 
methyl-^-oxo-l,6-dihydropyriimdine-4-carboxainide; 

25 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-[(methylsulfonyl)acety^^ 
yl ) -6-0X0- 1 ,6-dihydropyrimidine-4-carboxamide; 

2-[(2S)-l-acetyl-4,4-difluoropyiioUdm-2-yl]-N-(4-fluorobenzyl>^ 
6-oxo- 1 ,6-dihydropyrimidine-4-carboxamide; 

30 

2-((2R,4R)-l-acetyl-4-ethoxypyiToKdin-2-yl]-N-(4-fluoroben2yl>5-hyto 
methyl-6-oxo-l,6-dihydropyriimdine-4-carboxaimde; 

. 2-[(2S)-4,4-difluoro-l-methylpyrroKdin-2-yl]-N-(4-fluorobenzyl)^^ 
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methyl-6-oxo-l,6-dihydropyrimidine-4-carboxaniLde; 

N-(23-diniethoxybenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(p}a^ 
ylcarbonyl)pyrrolidm-2-yl]-l,6-dihy(iropyriniidine-^ 

5 

N-(4-fluoroben2yl)-5-hydroxy-l "methyl-2-( 1 -methyl-1 - { [moipholin-4- 
yl(oxo)acetyl]aimno }ethyl)-6-oxo-l ,6-dihydropyriinidm 

2-{ (2R,4R)-l-[(dimethylaiiiino)(oxo)acetyl]-4-methoxypyrrolidin-2^^^ -N-(4- 
10 fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidine-4-carbox^ 

2-[(2S)-4,4-difluoro-l-(pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-N-(4-fluorobe^^ 
hydroxy-l-methyl-6K)xo-l,6-^hydropyriniidine-4<arboxamide 

15 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{(2S,4S>l-methyl-4- 
[(methyIsulfonyl)ai3iino]pyn?oUdin-2-yl }-6-ox<>-l ,6-(^^ 
carboxanude; 

2-{l-[(dimethylainino)sulfonyl]pym)Hdm-2-yl}-N^^ 
20 methyl-6K)xo-l,6Kfihydropyriimdine-4-carboxamide; 

2-{ (2R,4R)-4-ethoxy-l-[(methylainino)(oxo)acetyl]pyrrolidin-2-yl } -N-(4- 
fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l,6-dihydropyrinudine-^^ 

25 2-[(2S)-4,4-difluoro-l-(pyridazin-3-ylcarbonyl)pyn:olidin-2-yl]-N-(4-fl^ 
hydroxy-l-methyl-6K>xo-l,6-dihydropyrmiidine-4-c^^ 

2-[(2S)"4,4-difluoro-l-(pyridin-2-ylcarbonyl)pyiTolidin-2-y^^ 
hydroxy-l-methyl"6K)XO-l,6-dihydropyrinudine-4-carboxaimde; 

30 

2-{(2S)-l-[(dimethyIanuno)(oxo)acetyl]-4,4-difluoropyn-oIidin-2-yl}-N^^ 
£luorobenzyl)-5-hydroxy-l-methyl-6-oxcHl,6-dihydropyriim^^ 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-[moiphoUn-4-yl(oxo)acetyl]^ 
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2-yl } -6-oxo- 1 ,6-dihydropyriimdine-4-carboxamide; 

2- { (2S)-1 -[(dimethyIainino)(oxo)acetyl]pyiTolidin-2-yl } -N<4-fl^^ 
hydroxy-l-methyl-6-oxo-l,6-dihydropyriimdine-4^ 

.5 

i2-{ (2S)-l-[(diinethylainino)(oxo)acetyl]pyiroUdm-2-yl ^ 
methoxybenzyl>5-hydroxy-l"methyl-6-oxo-1.6-^ydropyrimid^ 

Nl-[l-(4-{[(4-fIuoroben2yl)ainino]carbonyl}-5-hydroxy-l-me4^^^ 
10 dihydiopyrimidin-2-yl)-l-methyIethyl]-Nl JN2 JN^^ 

2-[(2S)-l-acetylpyrrolidin-2-yl]-N-(4-fluoro-2-methoxyben2yl)-^ 
6K>xo-l,6-dihydropyrimidine-4-carboxaniide; 

.15 N-(4-fluoroben2yl)-2-[(2S,4S)-4-fluoro-l-methylpyrro 
6-<)xo-l,6-dihydropyriinidine-4-carboxainide; 

2-{ (2S,4S)-l-[{dimethylainino)(oxo)acetyl]-4-flu^ 
fluorpbei)zyl)-5-hydroxy-l"methyI-6K>xo-l,6-dihydropyriini^ 

20 

Nl-[l-(4-{ [(3-chloro-4-fluorobenzyl)aimno]carbonyl }-5-hydroxy-l-m^ . 
1 ,6-dihydropyriinidin-2-yl).l-methylethyl]-N2.N2Hiim 

and phannaceuticaUy acceptable salts thereof. 

25 

29. A phamiaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

30 30. A method of inhibiting HIV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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31. A method for preventing or treating infection by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutically acceptable salt thereof. 

5 

32. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1 , or a 
pharmaceutically acceptable salt thereof, and a phamiaceutically acceptable carrier. 

10 33. A combination useful for treating or preventing infection by 

HIV, or for preventing, treating or delaying the onset of AIDS, which is a 
therapeutically effective amount of a compound according to claim 1, or a 
pharmaceutically acceptable salt thereof, and a therapeutically effective amount of an 
an antiviral selected from the group consisting of HIV protease inhibitors, non- 
15 nucleoside HTV reverse transcriptase inhibitors and nucleoside HIV reverse 
transcriptase inhibitors. 
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